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SfC.     §-c., 

This  Volume  is  inscribed,  not  only  in  admiration  of  his  great 
scientific  discoveries,  but  in  grateful  acknowledgment  of  ser- 
vices more  immediately  relating  to  the  design  and  object  of  the 
present  work — that  of  implanting  and  cherishing  an  early  love 
of  Science,  by  enlisting  under  its  banners  the  curiosity  and 
imagination  of  youth, — a  plan  which  he  has  greatly  promoted  by 
the  delivery  of  "  Juvenile  Lectures,"  alike  remarkable  for  the 
happy  selection  and  arrangement  of  their  subjects,  the  winning 
familiarity  of  their  style,  and  the  striking  and  beautiful  sim- 
plicity of  their  experimental  illustrations. 


TO  THE  READER. 


Telx  me,  gentle  Beader,  whether  thou  hast  not  heard  of 
the  box  of  Pandora,  which  was  no  sooner  c^pened  by  the 
unhappy  Epimetheos,  than  it  gave  flight  to  a  troop  of 
malevol^it  spirits,  which  have  ever  since  tormented  the 
homan  race. — ^Behold  ! — I  here  present  you  with  a  magic 
casket  containing  a  genius  alone  cs^nble  of  counteracting 
their  direful  spells.  Perchance  thou  mayst  say  that  its 
aspect  but  ill  accords  with  the  richness  of  its  promised 
treasure;  so  appeared  the  copper  vessel  found  by  the 
flsherman,  as  related  in  the  Arabian  tale ;  but  remember, 
that  no  sooner  had  he  broken  its  mystic  seal,  than  the 
imprisoned  genius  spread  itself  over  the  ocean  and  raised 
/  its  giant  limbs  above  the  clouds.  But  this  was  an  evil 
and  treacherous  spirit ;  mine  is  as  benevolent  as  he  is 
mighty,  and  seeks  communion  with  our  race  for  no  other 
object  than  to  render  mortals  virtuous  and  happy.  To  be 
plain,  my  young  friends,  if  you  have  not  already  unriddled 
my  allegory,  his  name  is  Poilosopht. 

In  your  progress  through  life,  be  not  so  vain  as  to  believe 
that  you  will  escape  the  evils  with  which  its  path  is  beset. 
Arm  yourselves,  therefore,  with  the  talisman  that  can,  at 
once,  deprive  adversity  of  its  sting,  and  prosperity  of  its 

b 


TO  THE  READER 


dangers;  for  such^  believe  me,  is  the  rare  privilege  of 
philosophy. 

I  must  now  take  leave  of  you  for  a  short  time,  in  order 
that  I  may  address  a  few  words  to  your  parents  and  pre- 
ceptors ;  but,  as  I  have  no  plot  to  abridge  your  liberties, 
or  lengthen  your  hours  of  study,  you  may  listen  to  my 
address  without  alarm,  and  to  my  plan  without  suspicion. 
Imagine  not,  however,  that  I  shall  recommend  the  dis- 
missal of  the  cane,  or  the  whip ;  on  the  contrary,  I  shall 
insist  upon  them  as  necessary  and  indispensable  implements 
for  the  accomplishment  of  my  design  ;  but  the  method  of  ap- 
plying them  will  be  changed ;  with  the  one  I  shall  construct 
the  bow  of  the  kite,  with  the  other  I  shall  spin  the  top. 

The  object  of  the  present  work  is  to  inculcate  that  early 
love  of  science  which  can  never  be  derived  from  the  sterner 
productions.  Youth  is  naturally  addicted  to  amusement, 
and  in  tliis  item  his  expenditure  too  often  exceeds  his 
allotted  income.  I  have,  therefore,  taken  the  liberty  to 
draw  a  draft  upon  Philosophy,  with  the  full  assurance 
that  it  will  be  gratefully  repaid,  with  compound  interest, 
ten  years  after  date.  But  to  be  serious ;  those  who  super, 
intend  the  education  of  youth  should  be  apprised  of  the 
great  importance  of  the  first  impressions.  Eousseau  has 
said,  that  the  seeds  of  future  vices  or  virtues  are  more  fre- 
quently sown  by  the  mother  than  by  the  tutor ;  thereby 
intimating  that  the  characters  of  men  are  often  determined 
by  the  earliest  impressions ;  and,  of  so  much  moment  did 
Quintilian  regard  this  truth,  that  he  recommends  to  us  the 
example  of  Philip,  who  did  not  suffer  any  other  than 
Aristotle  to  teach  Alexander  to  read.    In  like  manner. 
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ihoee  who  do  not  commence  their  study  of  nature  at  an  early 
fleason,  will  afterwards  have  many  unnecessary  obstacles 
to  encounter.  The  difficulty  of  comprehending  the  prin- 
ciples of  Natural  Philosophy  frequently  arises  from  their 
beiiig  at  yarianee  with  those  false  ideas  which  early  asso- 
ciations have  impressed  upon  the  mind ;  the  first  years  of 
study,  are,  therefore,  expended  in  tinleaming,  and  in  clear- 
ing away  the  weeds,  which  would  never  have  taken  root  in 
a  properly  cultivated  soil.  ^'  To  enter  into  the  kingdom 
of  knowledge/'  said  Lord  Bacon,  ^^  we  must  put  on  the 
spirit  of  little  children." 

Writers  on  practical  education  have  repeatedly  advocated 
the  advantage  of  the  plan  I  am  so  anxious  to  enforce ; 
but,  strange  to  say,  it  is  only  within  a  few  years  than  any 
works  have  appeared  at  all  calculated  to  afford  the  neces- 
sary assistance.  In  short,  previous  to  the  labours  of  Mrs. 
Marcet  and  Miss  Edgeworth,  the  productions  published 
for  the  purpose  of  juvenile  instruction  may  be  justly 
charged  with  the  grossest  errors ;  and  must  have  proved 
as  destructive  to  the  mind  of  the  young  reader,  as  the 
book  presented  by  the  physician  Douban  is  said  to  have 
been  to  the  Grecian  king,  who,  as  the  Arabian  tale  relates, 
imbibed  fresh  poison  as  he  turned  over  each  leaf,  until  he 
fell  lifeless  in  the  presence  of  his  courtiers ;  or,  to  give 
another  illustration, — as  mischievous  as  the  magic  volume 
of  Michael  Scott,  which,  as  Dempster  informs  us,  could 
not  be  opened  without  the  danger  of  invoking  some  malig- 
nant fiend  by  the  operation. 


Henceforth  let  all  young  men  take  heed 
How  in  a  conjuror's  book  they  read."* 


*  Sonthey'a  Minor  Poems. 
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How  infinitely  superior  in  execution  and  purpose  are  the 
juvenile  works  of  the  present  century  ! — to  borrow  a  me- 
taphor from  Coleridge,  they  may  be  truly  said  to  resemble 
a  collection  of  mirrors  set  in  the  same  frame,  each  having 
its  own  focus  of  knowledge,  yet  all  capable  of  converging 
to  one  point. 

Allow  me,  friendly  Reader,  before  I  conclude  my  ad- 
dress, to  say  a  few  words  upon  the  plan  and  execution  of 
the  work  before  you.  It  is  not  intended  to  supersede  or 
clash  with  any  of  the  elementary  treatises  to  which  I  have 
alluded  ;  indeed  its  plan  is  so  peculiar,  that  I  apprehend 
such  a  charge  cannot  be  brought  against  it.  The  author 
originally  composed  it  for  the  exclusive  use  of  his  children,, 
and  would  certainly  never  have  consigned  it  to  the  press, 
but  at  the  earnest  solicitations  of  those  friends  upon  whose 
judgment  he  placed  the  utmost  reliance.  Let  thb  be  re- 
ceived as  an  answer  to  tliose  who,  believing  that  they  can 
recognise  the  writer,  may  be  induced  to  exclaim  with  Me- 
nedemus  in  Terence, — "  Tantumne  est  ah  re  tud  otii  tibi 
aUena  tU  cures,  eaqtie  nihil  qtuB  ad  te  aUinent  ?  "  *  Its 
French  translator  f  regrets  that  he  is  unable  to  give  the 
name  of  the  English  author ;  while,  by  not  withholding 
his  own,  he  affords  me  the  gratifying  opportunity  of  identi- 
fying M.  Richard  as  the  person  to  whom  I  am  obliged  for 
the  ability  with  which  he  has  executed  a  difficult  under- 
taking.    Addison,  I  believe,  has  said  that  "  a  Pun  can  be 

*  "  Have  you  such  leisure  from  your  own  affairs 
To  think  of  those  that  don't  concern  you  ?  " 

t  La  Science  enteignee  par  les  Jeux :  imite  de  1' Anglais,  par 
T.  Richard,  Professeur  de  Mathematiques.  Parisy  a  la  Lihrairie  En- 
cjfclopedique  de  Roret^  Rue  HautefeuiUe, 
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no  more  translated  than  it  can  be  engraved  ;"  I  can  there- 
fore readily  pardon  the  Professor  for  having  lopped  off  at 
least  three-fourths  of  my  kite's  tail,  to  say  nothing  of 
sundry  other  mutilations ;  it  is  true,  indeed,  that  he  has 
offered  compensation  by  the  introduction  of  many  clever 
calembourgs  and  smart  jeux-de-mot.  My  American  Edi- 
tor had  not  that  difficulty  to  encounter,  and  I  only  regret 
that  he  did  not  enliven  some  of  its  passages  with  the 
humour  so  characteristic  of  his  country. 

In  composing  a  scientific  work  for  elementary  instruc- 
tion, nothing  is  more  difficult  than  to  conceive  a  standard 
of  information  so  nicely  adjusted  as  shall  explain  without 
being  too  profound,  and  instruct  without  being  too  super- 
ficial. Upon  such  an  occasion  its  author  is  pretty  much  in 
the  predicament  of  an  usher  when  taking  his  younger  pupils 
on  a  bathing  excursion ;  who  has  to  avoid  the  brook  as  too 
shallow  for  recreation,  and  the  pool  as  too  deep  for  safety. 

It  is  scarcely  necessary  to  offer  any  apology  for  the 
conversational  plan  of  instruction ;  the  success  of  Mrs. 
Marcet's  dialogues  had  placed  its  value  beyond  dispute. 
It  may,  however,  be  observed,  that  this  species  of  compo- 
-sition  may  be  executed  in  two  different  ways, —  either  as 
direct  conversation,  where  none  but  the  speakers  appear, 
which  is  the  method  used  by  Plato ;  or  as  the  recital  of  a 
conversation,  where  the  author  himself  appears,  and  gives 
an  account  of  what  passed  in  discourse,  which  is  the  plan 
generally  adopted  by  Cicero.  The  reader  is  aware  that 
Mrs.  Marcet,  in  her  *  Conversations  on  Philosophy,'  has 
adopted  the  former,  while  Miss  Edgeworth,  in  her  *  Harry 
and  Lucy,'  has  preferred  the  latter  method.     In  composing 
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the  present  work  I  have  followed  the  plan  of  the  last-men- 
tioned authoress.  Its  advantage  over  the  more  direct  con- 
versational style  consists  in  allowing  occasional  remarks, 
which  come  more  aptly  from  the  author  than  from  any  of  the 
characters  engaged  ;  indeed  the  formalities  of  the  dialogue 
are  necessarily  opposed  to  any  deviations  from  an  appointed 
course,  and  may  thereby  exclude  much  useful  information 
that  might  otherwise  be  incidentally  introduced. 

If  scientific  dialogues  are  less  popular  in  our  times  than 
they  were  in  ancient  days,  it  must  be  attributed  to  the 
firigid  and  insipid  manner  in  which  they  have  too  frequently 
been  executed  :  if  we  except  the  mere  external  forms  of 
conversation,  and  that  one  character  is  made  to  speak  and 
the  other  to  answer,  they  are  altogether  the  same  as  if  the 
author  himself  spoke  throughout  the  whole,  instead  of 
amusing  with  a  varied  style  of  conversation,  and  with  a 
display  of  consistent  and  well-supported  characters.  The 
introduction  of  a  person  of  humour,  to  enliven  the  discourse, 
is  sanctioned  by  the  highest  authority.  Caesar  is  thus 
introduced  by  Cicero,  and  Cynthio  by  Addison.  In  the 
introduction  of  Mr.  Twaddleton  and  Major  Snapwell,  I 
am  well  aware  of  the  criticisms  to  which  I  am  exposed ; 
I  have  exercised  my  fancy  with  a  freedom  and  latitude 
for  which,  probably,  there  is  not  any  precedent  in  a 
scientific  work.  I  have  even  ventured  so  far  to  deviate 
from  the  beaten  track  as  to  skirmish  upon  the  frontiers  of 
the  Novelist,  and  to  bring  off"  captive  some  of  the  artillery 
of  Romance ;  but  if,  by  so  doing,  I  have  enhanced  the 
interest  of  my  work,  and  furthered  the  accomplishment  of 
its  object,  let  me  entreat  that  mere  novelty  may  not  be 
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urged  to  its  disparagement.  The  antiquarian  Vicar,  how- 
ever, will,  I  trust,  meet  with  cordial  reception  £rom  the 
daseical  student.  *  As  to  Ned  Hopkins,  although  he  may 
not  bear  a  comparison  with  William  Summers,  the  fool  of 
Henry  VIH. — or  with  Richard  Tarleton,  who  "  undump- 
ished  Queen  Elizabeth  at  his  pleasure" — or  with  Archi- 
bald Armstrong  (vulgo  Archie),  jester  to  Cliarles, — ^yet  I 
will  maintain,  in  spite  of  the  Vicar's  censure,  that  he  is  a 
right  merry  fellow,  and  to  the  Major,  and  consequently  to 
our  history,  a  most  important  accessary.  Should  any  of 
my  readers  be  old  enough  to  remember  "  Jemmy  Gordon," 
of  Cambridge  notoriety,  they  will  not  consider  the  cha- 
racter overdrawn.  I  will  only  add  that,  in  carrying  on  a 
consistent  story,  by  the  aid  of  fictitious  characters,  certain 
details  and  levities,  otherwise  open  to  the  charge  of  being 
unmeaning  intrusions,  are  necessary  means  for  giving  to  it 
such  an  air  of  truthful  life,  as  shall  sustain  the  reader 
during  its  progress  in  a  rational  belief  of  its  realities. 

If  it  "be  argued  that  several  of  my  comic  representations 
are  calculated,  like  seasoning,  to  stimulate  the  palate  of 
the  novel-reader,  rather  than  to  nourish  the  minds  of  the 
younger  class,  for  whom  the  work  was  written,  I  might, 
were  I  so  disposed,  plead  common  usage ;  for  does  not  the 
director  of  a  juvenile  fete  courteously  introduce  a  few 
piquant  dishes  for  the  entertainment  of  those  elder  per- 


*  It  is,  at  least,  gratifying  to  know  that  Miss  Edgeworth,  no  mean 
aathority,  has  expressed  her  approbation  of  this  character.  In  a  letter 
addressed  to  the  author,  she  says,  '*  As  you  may  wish  to  know  what 
pleased  me  particularly,  I  will  mention  the  character  of  the  antiquarian 
vicar,  and  Tom  Plank,  both  which  are  the  means  of  introducing  much 
amusing  and  useful  information  in  an  appropriate  manner.' 
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sonages  who  may  attend  in  the  character  of  chaperone  ? 
You  surely  could  not  deny  me  the  benefit  of  such  a  pre- 
cedent ;  and  so,  gentle  Reader,  in  full  confidence  of  your 
favour,  I  bid  thee— Farewell ! 
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The  summer  recess  of  Mr.  Pearson's  school  was  not  more 
anxiously  anticipated  by  the  scholars  than  by  the  numerous 
£unOy  of  Seymour,  who,  at  the  commencement  of  the  year, 
had  parted  from  a  beloved  son  and  brother  for  the  first 
time.  As  the  season  of  relaxation  approached,  so  did  the 
inmates  of  Overton  Lodge  (for  such  was  the  name  of  Mr. 
Seymour's  seat)  betray  increasing  impatience  for  its  arrival. 
The  three  elder  sisters,  Louisa,  Fanny,  and  Rosa,  had  been 
engaged  for  several  days  in  arranging  the  little  study 
which  their  brother  Tom  had  usually  occupied.  Hb  books 
were  carefully  replaced  on  their  shelves,  and  bunches  of 
roses  and  jasmines,  which  the  affectionate  girls  had  culled 
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frutii  the  finest  trees  in  the  garden,  were  tastefully  dis- 
persed through  tlie  apartment ;  the  festoons  of  blue  ribaads, 
with  which  they  were  entwined,  at  once  announced  them- 
selvca  as  tlie  work  of  grnceful  hands  Impelled  by  light 
hearts  ;  and  every  flower  might  be  said  to  reflect  from  its 
glowing  petals  the  smiles  with  which  it  had  been  collected 
and  arranged.  At  lengili  theiappy  day  arrived  ;  a  carriage 
drew  up  to  the  gate,  and  Tom  was  once  again  folded  in 
the  arms  of  his  aft'ectiouate  and  delighted  parents.  The 
little  group  surrounded  their  beloved  brother,  and  wel- 
comed his  return  with  all  the  warmth  and  artlessnesa  of 
juvenile  sincerity.  "  Well,"  said  Mr,  Seymour,  "  if  the 
improvement  of  your  mind  corresponds  with  that  of  your 
loohs,  I  shall  indeed  have  reason  to  congratulate  myself 
upon  the  choice  of  your  school.  But  have  you  brought  me 
any  Jetter  from  Mr.  Pearson ?  "I  have,"  replied  Tom, 
who  presented  his  father  with  a  note  from  hb  master,  in 
which  he  had  dwelt,  in  high  terms  of  commendation,  not 
only  upon  the  general  conduct  of  his  pupil,  but  upon  the 
r^id  progress  he  had  made  in  his  classical  studies. 

"  My  dearest  boy,"  exclaimed  the  delighted  father,  "I 
am  more  than  repaid  for  the  many  ansioaa  moments  wJiich 
I  have  passed  on  your  account.  I  find  that  your  conduct 
has  given  the  highest  satbfaction  to  your  master  ;  and  that 
your  good-nature,  generosity,  and,  above  all,  your  strict 
adherence  to  Iruth,  have  ensured  the  love  and  esteem  of 
your  schoolfellows,"  This  gratifying  report  brought  tears 
of  joy  into  the  eyes  of  Mrs.  Seymour  ;  Tom's  cheek  glowed 
with  the  feeling  of  conscious  merit;  and  the  sisters  inter- 
changed looks  of  mutual  satisfaction.  Can  there  be  an 
ineenlivB  to  industry  and  virtuous  conduct  more  power- 
ful than  the  exhilarating  smiles  of  approbation  which  the 
schoolboy  receives  from  an  affectionate  parent?  Tom 
would  not  have  exchanged  his  feelings  for  all  the  world, 
and  he  internally  vowed  tliat  he  would  never  deviate  from 
a  course  that  had  been  productive  of  so  much  happiness. 
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"  But  come,"  eselaimed  Mr.  Seymour,  "  let  us  all  retire 
into  the  library.  I  am  saK  that  our  dear  fellow  will  be 
glad  of  iorae  refreshmeut  after  his  journey." 

We  shall  here  leave  the  feraily  circle  to  tlie  uudisturbed 
enjoyment  of  their  domeslie  banquet,  and  invite  the  reader 
to  sccompauy  us  in  a  stroll  about  the  grounda  of  this 
beautiful  and  secluded  retreat. 

We  are  amongst  those  who  believe  that  the  habits  and 
cbajKcter  of  a  family  may  be  as  easily  discovered  from  the 
rural  ta^te  displayed  in  tlie  grounds  whicii  surround  their 
habitation,  as  by  any  examination  of  the  prominences  on 
th«r  beads,  or  of  the  lineaments  in  their  faces.  How 
vividly  is  the  decline  of  an  ancient  race  depicted  by  the 
chilling  dcMilation  which  reigns  around  the  mansion,  and 
by  the  rank  weed  which  insolently  triumphs  over  its  &ding 
splendour ;  and  how  equally  expressive  of  the  peaceful  and 
contented  industry  of  the  thriving  cottager,  is  the  well- 
cultivated  patch  which  adjoins  the  humble  dwelling,  around 
whose  rustic  porch  the  luxuriant  lilac  clusters,  or  the 
aspiring  woodbine  twines  its  green  tendrils  and  sweetly- 
■cented  blossoms !  In  like  manner  did  the  elegantly  dis- 
posed grounds  of  Overton  Lodge  at  once  announce  the 
classic  taste  and  fostering  presence  of  a  refined  and  highly 
cultivated  family. 

The  house,  which  was  in  the  Ionic  style  of  architecture, 
was  situated  on  the  declivity  of  a  hill,  so  that  the  verdant 
lawn  which  was  spread  before  its  southern  front,  af^er 
retaining  its  level  for  a  short  distance,  gently  sloped  to  the 
vale  beneath,  and  was  terminated  by  a  luxuriant  shrubbery, 
over  which  the  eye  commanded  a  range  of  fair  enclosures, 
beautified  by  ao  irregularly  undulating  sur^e,  and  inter- 
spersed with  rich  masses  of  wood.  The  uniformity  of  the 
lawn  was  broken  by  occasional  clumps  of  fiowering  shrubs, 
so  artfully  selected  and  arranged,  us  to  afford  all  the  varied 
charms  of  contrast;  wiiile,  here  and  there,  a  lofty  elm 
flung  its  gigantic  anna  over  the  sward  beneath,  which 
at 


eoabled  the  inhabitants  of  the  Lodge,  like  the  philogopbers 
of  old,  to  converse  in  the  shwle  even  during  the  heat  of  « 
meridian  sun.  The  shrubbery,  which  occupied  a  consider- 
able portion  of  the  valley,  stretclied  for  some  distance  up 
the  western  part  of  the  hiti ;  and  could  Shenstone  have 
wandered  through  ils  winding  paths  and  deep  recesses,  his 
own  Leasowes  might  have  suffered  from  a  comparison. 
Here  were  mingled  shrubs  of  every  varied  dye ;  the  elegant 
foliage  of  white  and  scarlet  acacias  was  blended  with  the 
dark-green -leaved  chestnut ;  and  the  stately  branches  of 
ihe  oak  were  relieved  by  the  gracefully  pendulous  boughs 
of  the  bircli.  At  irregular  intervals,  tijc  paths  expanded 
tnio  verdant  glades,  in  each  of  which  the  bust  of  some 
favourite  poet  or  philosopher  announced  the  genius  to 
which  they  were  severally  consecrated.  From  a  description 
of  one  or  two  of  these  sequestered  spots,  the  reader  will 
readily  conceive  the  taste  displayed  in  all. 

After  winding,  for  some  distance,  through  a  path  so 
closely  interwoven  with  shrubs  and  trees,  that  scarcely  a 
sunbeam  could  stru^le  through  the  foliage,  a.  gleam  of 
light  suddenly  burst  through  the  glooni,  and  displayed  a 
beautiful  marble  iigure,  which  had  been  executed  by  a 
Koman  artist,  representing  Flora  in  the  act  of  being  attired 
by  Spring.  It  was  placed  in  the  centre  of  the  expanse 
formed  by  the  retiring  trees,  and  at  its  base  were  flowering, 
at  measured  intervals,  a  variety  of  those  plants  to  which 
Linnteus  has  given  the  nanie  of  Equinoctial  Flowers, 
since  they  open  and  close  at  certain  and  e.^act  hours  of  the 
day,  and  thus  by  proper  arrangement  constitute  the  Hoko- 
LOOB  OP  Floba  (1)",  or  Nature's  time-piece.  It  had 
been  constructed,  under  the  direction  of  her  mother,  by 
Louisa  Seymour.  The  hour  of  the  day  at  which  each 
plant  opened  was  represented  by  an  appropriate  figure  of 
nicely  trimmed  box ;  and  these,  being  arranged  in  a  circle, 

*  Thusc  Gipirci  icfor  to  the  additional  notes  at  the  end  of  the 
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only  fuiniled  the  duty,  but  exhibited  tbe  appearance  of 
iidiat. 

From  this  retreat  several  wiuding  palh»  threaded  their 
msaj  way  through  the  'leep  recesses  of  tbe  wood  ;  and 
tlie  wanderer,  quitting  for  a  while  the  blaze  of  day,  was 
lefresbed  by  the  subdued  light  which  everywhere  pervaded 
tiie  avenue,  except  where  the  hand  of  taste  had,  here  and 
there,  turned  aside  the  boughs,  and  opened  a  vista  to  bring 
the  village  spire  into  view,  or  to  gladden  the  sight  by  a 
rich  prospect  of  the  dialanC  landscape.  After  liaving  de- 
scended for  some  way,  the  path,  losing  its  inclined  direction, 
proceeded  on  a  level,  and  thus  announced  to  the  stranger 
his  arrival  at  the  bottom  of  the  valley.  What  a  rich 
display  of  woodland  scenery  was  suddenly  presented  to  his 
A  rocky  glen,  in  which  large  masses  of  sandstone 
*ere  grouped  with  pictureque  boldness,  terminate'l  the 
path,  and  formed  an  area  wherein  he  might  gaze  on  the 
ifiighty  sylvan  amphitlieatre,  whicJi  gradually  rose  to  a 
towering  heiglit  above  him.  and  «eeined  to  interpose  an 
insuperable  barrier  between  the  solitude  of  this  sequestered 
spot  and  the  busy  haunts  of  men  ;  not  a  sound  assailed  the 
ear,  save  the  murmur  of  the  summer  breeze,  as  it  swept 
the  trembling  foliage,  or  the  brawling  of  a  small  mountain 
Stream,  which  gushed  from  the  roclc,  and,  like  an  angry 
chil,  fretted  and  fumed  as  it  encountered  the  obstacles  that 
had  been  raised  by  its  own  impelnosity.  This  was  the 
favourite  retreat  of  Mr.  Seymour,  and  he  had  dedicated  it 
to  the  genius  of  geology  ;  here  had  he  erected  a  lemple  to 
the  memory  of  Werner,  and  every  pillar  and  ornament 
bore  testimony  to  the  refined  taste  of  its  architect.  It 
consinted  of  a  dome,  constructed  of  innumerable  shells  and 
corallines,  and  surmounted  by  a  marble  figure  of  Atlaa, 
bearing  the  globe  on  his  shoulders,  upon  which  the  name 
of  Webher  was  inscribed.  The  dome  was  supported  by 
twelve  pillars  of  so  singular  and  beautiful  a  constnieiion 
fta  to  merit  a  particular  description :  the  Corinthian  capital 
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of  each  wtu  of  Pentelican  marble  ;  the  column  connsled  of 
a  spiral  of  about  sis  inches  iu  breadth,  which  wound  round 
a  central  shafl  of  not  more  than  iwo  inches  in  diameter; 
upon  this  spiral  were  placed  specimens  of  various  rocks,  of 
euch  mosses  as  to  fill  up  the  outline,  and  to  present  to  the 
eye  the  appearance  of  a  substantial  and  well-proportioned 
pillar.  These  specimens  were  arranged  in  an  order  cor- 
re^onding  with  their  acknowledged  geological  relations  ; 
thus,  the  Diluvial  productions  occupied  the  higher  com- 
partments !  the  Primitive  strata,  the  lower  ones ;  and  the 
Secondary  and  Transition  series  fumid  intermediate  places- 
The  tessellated  floor  presented  the  different  varietiea  of 
marble,  bo  artfully  interspersed  as  to  afford  a  most  harmo- 
nious combination  J  the  Unicoloured,  variegated,  Madre- 
poric,  the  Lutuachella,  Cipolino,  and  Breccia  marbles, 
were  each  represented  by  a  characteristic  and  well-defined 
specimen.  The  alcoved  ceiling  sparkled  with  Sock  Cryilal, 
interspersed  with  calcareous  Slalactitei,  and  beautiful  Chal- 
cedonies, A  group  of  figuras  in  basso  relievo  adorned  the 
wall  which  enclosed  about  a  third  part  of  the  interior  of 
the  temple,  and  its  subject  gave  evidence  of  the  Wemerian 
devotion  of  Mr.  Seymour ;  for  it  represented  a  contest 
between  Pluto  and  Neptune,  in  which  tlie  watery  god  waa 
seen  in  the  act  of  wresting  the  burning  torch  from  the 
hand  of  his  adversary,  in  order  1o  quench  it  in  the  ocean. 
Mr.  Seymour  had  studied  in  the  school  of  Freyburg,  under 
the  auspices  of  its  celebrated  professor;  and,  like  all  the 
pupils  of  Werner,  he  pertinaciously  maintained  the  aqueous 
origin  of  our  strata  (2).  But  let  ua  retnm  to  the  happy 
party  at  the  Lodge,  whom  the  reader  will  remember  we 
left  at  their  repast.  This  having  been  concluded,  and  all 
those  various  subjects  discussed,  and  questions  answered, 
which  the  seiioolboy,  who  has  ever  felt  the  satisfiiction  of 
returning  home  for  the  holidays,  will  more  easily  conceive 
than  we  can  flescribe,  Tom  inquired  of  his  iather,  whether 
his  old  friend,  Mr.  Twaddleton,  the  vicar  of  Overton,  was 
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well,  and  at  the  Parsonage.     "  He  is  quite  well,"  said 

Ur.  Seymour,  "  and  fo  anxioiu  to  eee  you,  that  he  has  | 

»paid  several  visits,  during  the  moruing,  to  inquire  whether  | 

you  had  arrived.     Depend  upon  it,  that  many  hours  will  I 

not  elapse  before  you  see  him."  J 

In  that  wish  did  Torn  and  the  whole  juvenile  party 
heartily  concur;  for  the  vicar,  notwithstanding  his  oddi- 
ties, was  the  most  affectionate  creature  in  existence,  and 
never  was  he  more  truly  happy  tlian  when  contributing  to 
the  innocent  amusement  of  his  little  "  plat/-meUeii,"  as  he 
used  to  call  Tom  and  his  sisteri). 

It  may  be  here  necessary  to  present  the  reader  with  a 
short  sltetch  of  the  character  of  a  person,  who  will  be 
hereafter  found  to  perform  a  prominent  part  in  the  little 
drama  of  Overton  Lodge, 

The  Rev.  Peter  Twuddleton,  Master  of  Arts,  and  Fellow 
of  the  Society  of  Antiquaries,  for  we  must  introduce  him 
in  due  form,  was  about  fifty-six  years  of  age,  twenty  of 
which  he  had  spent  at  Cambridge,  as  a  re.°ident  Fellow 
of  .Jesus  College.  He  had  not  possessed  the  vicarage  of 
Overton  above  eight  or  nine  years;  and,  although  its  value 
never  e:tceeded  a  hundred  and  eighty  pounds  a  year,  so 
limited  were  his  wants,  and  so  frugal  his  habits,  that  he 
generally  contrived  to  iiave  a  considerable  sum  out  of  his 
income,  in  order  that  he  might  devote  it  to  purposes  of 
charity  and  benevolence :  his  charity,  however,  was  not 
merely  of  the  hand,  but  of  the  heart ;  distress  was  un- 
known in  his  village ;  lie  fed  the  hungry,  instructed  the 
ignorant,  nursed  the  sick,  and  cheered  the  unfortunate; 
his  long  collegiate  residence  had  imparted  to  his  mind 
several  peculiar  traits,  and  a  certain  stiffness  of  address 
and  quaintness  of  manner  which  at  once  distinguish  the 
recluse  from  the  man  of  the  world  ;  in  short,  as  Shakapeare 
expresses  it,  "  he  was  not  kackney'd  in  the  ways  of  men." 
His  face  was  certainly  the  very  reverse  to  everything  that 
could   be  conaidered  "  good-looking,"  and  yet,  when  he 
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tiuiMithtfwniM  un  animatiua  that  redeemed  tbeotberwiae 
luinb  tufTMHliiii  of  ilia  angular  feature*;  ho  hetKvolrat 
WU»  (li>*  niiilc,  it  waH  impossible  not  lo  fe«l  that  neullmmt 
(if  fonieul  atiil  admiration  wtiich  tlie  presence  nf  a  nupenor 
ficfiu  i«  wiint  to  inspire;  but  liis  mpervrntj  wa»  railier 
fbM  of  lliu  Ijtiiirt  than  of  the  liuad;  not  that  we  would 
ittttnuiHe  any  inferiotity  in  ititellecl,  but  lltat  hi*  moral 
atatWeuem  were  mi  transcendent  aa  to  tlrniw  into  the  sbade 
«ll  tliiiwt  mental  qualities  which  he  ]KBweMed  in  common 
w'UU  his  class.  He  entertained  a  iiing;iibr  aveniun  to  the 
;iui(iieiiuiliuB,  a  prejudice  wliich  we  are  inclined  to  refer  to 
hi*  diuippointment  in  the  iienate-Iiouse ;  for,  although  he 
H'ju)  known  at  Carobrid^  ax  one  of  those  "  pale  beings 
in  K|H!i:lac)ea  and  cotton  stockings,''  commonly  called 
"  Teatling  men,"  yet,  after  all  hi«  exertions,  he  only  sue- 
(ftM^ed  in  obtaining  the  "  inooden  tpoon"  an  lionour  which 
devolvtia  upon  the  Inst  of  the  "junior  optimei."  Whether 
his  failure  arose  from  an  exuberant  or  a  deficient  genius, 
or,  til  iipealc  phrenologicaUy,  from  an  excess  in  his  numbo' 
ijf  bump*,  or  a  defect  in  hU  bump  of  numbert,  we  are 
rtully  iinalile  to  state,  never  having  had  an  opportunity  of 
verifying  our  suspidiona  by  a  manual  examination  of  his 
cranium  i  he  wha,  however,  well-read  in  the  classics,  and 
Bu  devoted  to  tlio  works  of  Virgil,  that  lie  rarely  lost  an 
opiKirtunity  of  quoting  hit  favourite  poet;  and,  although 
liicau  ijuotaiions,  vented  In  mangled  forms,  ton  generally 
[tiirvuded  his  cimvcnialion,  tliey  were  sometimes  apposite, 
uiid  nnw  and  then  oven  witty.  Cut,  not  withstanding  the 
liuliglit  which  lie  Mperidiiced  in  a  Imus  verborum  in  a 
limriieil  language,  of  such  coritrudietory  materials  was  he 
i)iiiiip<rHeil,  that  his  uiitl]iatliy  to  an  English  pun  wse  ao 
iitlruvagant  as  to  \m  ricliindnu.i.  This  i)eculiarity  has  been 
ultrilmted,  but  we  speali  merely  from  common  report,  to  a 
lliiuiiiit  which  he  contracted  for  that  species  of  spurious 
wit,  during  his  fVoqucnt  intercourse  witli  the  Johnians,  a 
t^oti  of  sti"  have,  from  lime  immemorial,  been 


idenlified  with  the  most  profligate  class  of  ijurmtors;' 
this,  however,  as  it  may,  we  are  inclined  to  believe  that  n 
penoQ  who  resides  much  amongst  those  who  are  adUictod 
to  this  vice,  unless  he  quickly  takes  the  infection,  acquin^ 
a  sort  of  constitutional  insusceptibility,  like  nurses,  who 
JUM  their  lives  in  infected  apartments  with  perfect  safety 
and  impunity.  His  favourite,  and  we  might  add  his  only 
pursuit,  beyond  the  circle  of  his  profession,  was  the  study 
of  antiquities;  he  waa,  as  we  have  already  slated,  a  Fellow 
of  the  Society  of  Antiquaries ;  had  collected  a  very  toler- 
able series  of  ancit^nt  coins,  and  possesseil  sulBcient  critical 
acumen  to  distinguish  between  Attic  isrugo  and  the  spurious 
verdure  of  the  modern  counterfeit.  In  short,  he  was  a 
keen  archaiological  mouser  of  the  genuine  breed,  rejoicing 
in  dusty  nooks  and  damp  mysterious  cells.  Often  had  lie 
undertaken  an  expedition  of  a  hundred  miles  to  inspect  the 
interior  of  an  ancient  barrow,  or  to  examine  the  mouldering 
fragments  of  some  newly-discovered  monument;  indeed, 
like  the  connoisseur  in  cheese,  blue-mould  and  decay  were 
tiie  favourite  objects  of  his  taste,  and  the  sure  passports  to 
his  favour ;  for  he  despised  all  living  testimony,  but  that 
of  worms  and  maggots.  A  coin  with  tlie  head  of  a  living 
sovereign  passed  through  his  hands  with  as  little  resistance 
as  water  through  a  sieve,  but  he  grasped  the  head  of  an 
Antonine  or  Otho  with  insatiable  and  relentless  avarice. 
Mr.  Twaddleton's  figure  exceeded  the  middle  stature,  and 
was  so  extremely  slender  as  to  give  him  the  air  and 
appearance  of  a  tali  man.     He  was  usually  dressed  in  an 
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the  BObriquet  of  Hogi,  in  which  the  members  of  tha  bbidb  frate 
h&ve  so  lODg  rejaioed.  If  ibe  Jahnlane,  however,  are  guilClcn  i 
aia  of  punning,  Uiey  have  ceiiaialy  been  the  caiue  of  that  i 
others ;  for  i[iBlnnce,  tho  bridgo  erected  over  the  Cah,  to  connci 
new  «nd  old  conrlH,  hBB  been  lenned  \hr.  "  IMaaii  of  Sua" — ai 
ths  sattior  pa»lng  over  this  tnidge  with  Mr.  Coleridge,  the 
obierved  that  ware  ■  Jobainn  to  hang  himself  upon  it,  the  jury  i 
wall  bring  in  a  verdict,  "S^a  per  ail." 


nnuMorar  »  mm  a^.L 

I  nit  of  UMfc  cM^  coMMdng  «r  «  rfi«le- 

0  awkwvnOy  did 

r  of  bi*  penoo, 
Uwt  m  might  have  wippcwd  Ihaoi  the  productjon  of  thOK 
LiifmtM  tftilon  who  wrou^t  bj  malhanuiieal  principles, 
nnrl  ii«i[il  In  tttttmi^n  contempt  the  iltltetmte  bahionen 
wifo  (iMrmeil  tt  iiM-iMBry  to  imaMr*  the  {nmrn  of  their 
1  allhnngh  )t  WW  whiiip«reil  by  certain  censorioui 
ufAttnUn  in  lite  *ills|{e  tli«t  the  aforMaitl  inaOietnatical 
nflifta  wor«  Ifntlir  nofiuaintffl  with  the  anyUi  of  the  Seven 
in>U  ibnn  wjlh  tho  t'lunrfi  of  ihe  we*t  end.  They  farther 
MinrilMtil  tliHt  lliif  vluir'n  aninuil  j»iirn<7  to  London,  which 
in  tnilh  wu*  iiiiilertiiki^n  with  jio  other  objectA  than  those 
of  oltKiidliiif  th<-  nmiivL-nwry  of  thi*  SotHety  of  Antiquaries, 
on  Si,  Gii>r)(«'«  ilay,  and  of  lin^ecting  the  cabinets  of  the 
tlritUh  MiiMium,  and  that  of  hla  old  crony,  the  celebrated 
medaltliit  of  Tiiviitot'kHitrwit,  wan  for  the  laudable  purpose 
<if  mcruil.ing  hii  wardrobe.  If  tlie  afarcsaiil  coat,  with 
)l«  i>tniKK""K  *>"''  disproportlonod  suburbn,  poMesaed  an 
nmptitiulc  cif  (linirnaioni  wliitfh  lU-occordal  with  the  slender 
wnitd  of  hl>  |ier«on,  tliii  misapplied  liberality  was  more 
than  comperiHfltvd  by  lh«  rigid  itcononiy  exhibited  in  the 
Hfiher  purl  of  his  costume  (the  innominabilei  of  Southey), 
which  nvidnntly  had  not  becin  dcaigncd  by  a  conlemporary 
nrtlMri  i  not  no  his  hIious,  which,  fur  the  nccominodatign  of 
tliusu  tinwi'li'onie  puniHite*,  vulgarly  called  corfu,  were 
ogii*trucli>d  In  the  ruriu  of  a  battledore,  and  displayed  Buch 
nil  iitibecoinlijg  quikntlty  of  leather,  tliat,  us  Ned  Hopkins, 
n  Hulmlti-ni  wit  of  thu  village  oleliouse,  observed,  "  however 
ttouiiumlcal  tlielr  parson  might  appear,  he  was  undoubtedly 
AUp/torUii  in  txlrnviigtmce."  Nor  did  the  natural  associa- 
tion between  tllhcsand  "  cfirn-hags"  escape  his  oljservation, 
but  wiw  repmited  with  various  other  allusions  of  equal 
piquancy,  to  the  no  small  annoyance  of  the  reverend  gentle- 
man, and,  iM  ln' drdiired,  to  ihedispanigenieDt  of  his  cloth. 


AA«r  the  locAal  repast  bad  beeo  concluded,  Tom  pro- 
ptMrH  m  nuthle  through  the  ihrubbery.     He  waa  untiuiu 

revhiit  the  teetut  of  hU  f'>rroer  iporte;  and  LotiiM 
[mdiljr  mtet  hin  wiahai,  for  obe  wa«  also  ilMlroiM  of  iihowing 
'Um  the  botanical  cUek,  which  hod  lM.-eii  planned  and 
Cotnplet*^  during  h!<  abitence.  Mr.  and  Hn.  Seymour 
accomptuiiod  ihinr  children,  and,  aa  Uiey  walked  acnxw  the 
lawu,  Tom  B«kcd  lii*  father  whether  lie  remembered  tlio 
ptomhw  he  liod  made  tiim  on  quitting;  liume  for  itchuol, 
that  uf  furniihiiig  him  witli  tome  new  ainunenieiitu  during 
the  holiday*. 

"  1  perfectly  remember,"  said  hit  faUier,  "  tlie  promivc 
to  whicli  you  allude,  and  I  hojw  that  you  equally  well 
recollect  the  condition!  with  wliicli  it  wa«  coupled.  When 
your  mamma  gave  you  n  vM\>y  of  Mn.  Marcet'a  iiwtructive 
Dlalogiiefi  on  Natural  I'hilokophy,  1  told  you  that,  after  you 
bad  Mtudied  the  principles  which  thut  work  wi  ailminibly 
explainn,  you  would  have  but  little  difficulty  in  uiiilerHtaiid- 
ing  the  philosophy  of  loyR,  or  the  manner  in  which  each 
produced  its  amusing  effects ;  and  that,  when  the  mid- 
*ummer  holidays  commenced,  I  would  nuceeiMively  supply 
you  with  a  new  nmiiHcment,  whenever  you  crmid  xatiitbc- 
torily  explain  the  principles  of  thoMi  you  alrewly  p<MseHtied. 
Was  nut  that  our  contract  f" 

''  It  was,"  exclaimed  Tom,  with  great  eagerness ;  "  and 
I  am  sure  I  shall  win  the  prize,  whenever  you  will  try  me, 
and  I  hope  ray  mamma  and  sisters  will  be  present." 

"  Certainly,"  replied  Mr.  Seymour,  "  and  I  tru^t  ihat 
Louisa  and  Fanny,  who  are  of  an  age  to  imdersland  the 
subject,  will  not  prove  uninterested  spectators." 

Mrs.  Seymour  here  remarked  tliat  Madame  Dacicr  had 
acknowledged  herself  much  indebted  for  her  successful 
career  in  literature  to  her  liaving  attended  the  lessons  given 
to  her  brother  in  early  life. 

"  Exactly  so,"  said  Mr.  Seymour,  "  tilie  alluded  to  the 
lesaons  given  by  her  father,  M.  Le  Fevre;  and  I  hope  that 
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John  will,  in  like  manner,  profit  by  our  sclierae ;  and  since 
I  shall  necessarily  require,  for  illut^tratiun,  certain  toys 
which  can  scarcely  afford  any  amusement  to  a  boy  of 
Tom's  Eige  and  acquirements,  it  is  but  fair  that  they  should 
be  trajisferred  into  you  ng^er  bands;  our  little  piiilosopher, 
Matthew,  will  also,  I  am  sure,  enter  into  the  spirit  of  our 
pastimes  with  equal  satisfaction  and  ailvantage." 

"  Thank  you !  thank  you !  dear  papa,"  was  simultane- 
ously shouted  by  several  voices,  and  llie  happy  children 
looked  forward  to  the  morrow  with  that  mixed  sensation 
of  impatience  and  delight  which  always  attends  juvenile 
anticipations. 

On  the  following;  morniBg-,  the  vicar  was  seen  approach- 
ing-, and  Tom  and  liis  sisters  immediately  ran  forward  to 

"  My  dear  boy,"  exclaimed  the  vicar,  "  I  am  truly 
rejoiced  to  see  you ; — when  did  you  arrive  from  school  ? — 
How  goes  ori  Virgil?— Hey,  my  boy? — You  must  be 
delighted  with  the  great  Mantuan  bard ; — -now  confess, 
you  little  Trojan,  can  you  eat  a  cheesecake  without  being 
reminded  of  the  Harpy's  prophecy,  and  its  fulfilment,  as 
discovered  by  young  Ascanius : — 

Hcub!  etiam  mcRioji  consumimas?  inquit  lulue.* 
But,  bless  me,  how  amazingly  you  have  grown  !  and  how 
healthy  you  look !"  Tom  look  advantage  of  this  pause  in 
the  vicar's  address,  which  had  hitherto  flowed  in  so  unin- 
terrupted and  rapid  a  stream  as  to  preclude  the  possibility 
of  any  reply  to  his  questions,  to  inform  him  that  his  fether 
was  on  the  lawn,  and  desirous  of  seeing  him. 

"  Mr,  Twaddleton,"  exclaimed  Mr.  Seymour,  "  you  are 
just  in  time  to  witness  the  commencement  of  a.  series  of 
amusements,  which  I  have  proposed  for  Tom's  instruction 
during  the  holidays." 

"  Amusement  and  instruction,"  replied  t!ie  vicar,  "  are 
■  "  See  '■  V  devour  tlia  pistes  on  which  ne  fed." 
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not  synonymous  in  my  vocabulary  ;  unless,  indeed,  they  be 
applied  tn  the  glorious  works  of  Virgil ;  but  let  me  hear 
your  scheme." 

"  I  have  long  thougbt,"  said  Mr.  Seymour,  "  tiiat  all 
the  first  principles  of  natural  philosophy  might  be  easily 
taoght,  Biid  beautifully  illustrated,  by  the  common  toys 
which  have  been  invented  for  the  amusement  of  youth." 

"  A  fig  for  your  philosophy  !  "  was  the  unceremonious 
and  chilling  reply  of  the  vicar.  "  What  have  boys,"  con- 
tinued he,  "to  do  with  philosophy?  Let  them  learn 
their  grammar,  scan  their  hes^ameters,  and  construe  Virgil ; 
it  is  time  enough  lo  inflict  upon  them  the  torments  of 
science  after  their  names  have  been  entered  on  the  Uni- 
veraily  boards." 

"  I  differ  from  you  entirely,  my  worthy  friend ;  the 
principles  of  natural  pfiilosophy  cannot  be  too  early  incul- 
cated, nor  can  they  be  too  widely  diffused.  It  is  surely  a 
great  object  to  engage  the  prepossessions  on  the  side  of 
truth,  and  to  direct  the  natural  curiosity  of  youth  to  useful 
objects." 

"  Hoity  toity  !  "  exclaimed  the  reverend  gentleman ; 
"  such  principles  accord  not  with  my  creed  ;  heresy,  down- 
right heresy;  that  a  man  of  your  excellent  sense  and 
intelligence  can  be  so  fiir  deceived  !  But  the  world  has 
run  mad;  and  much  do  I  grieve  to  find,  that  the  seclusion 
of  Overton  Lodge  has  not  secured  its  inmates  from  the 
infection,  I  came  here,  Mr,  Seymour,  to  receive  your 
sympathy,  and  to  profit  by  your  counsel ;  but,  alas  !  alas ! 
I  have  fellen  into  the  camp  of  the  enemy  ;  '  Medios  de- 
lapsus  in  hostes,'  as  Virgil  has  it." 

"You  astonish  me — what  can  have  happened  ?  "  asked 
Mr.  Seymour. 

"There  is  Tom  Plank,  tlie  carpenter,"  said  the  vicar, 
"  soliciting  subscriptions  for  the  establishment  of  a  philo- 
sophical society — ^a  '  Mechanics'  Institute,'  I  believe  they 
call  it.     I  understand  that  this  mania — for  by  what  other, 


or  more  charitable  tenu  can  I  express  nich  conduct  ? — has 
seized  this  deluded  man  since  his  return  from  LoDdon, 
where  he  has  been  informed  that  all  the  '  hewers  of  wood 
and  drawers  of  water '  are  about  to  associate  themselves 
into  societies  for  the  promotion  of  science.  Preposterous 
idea  I  as  if  a  block  of  wood  could  not  be  split  without  a 
knowledge  of  the  doctrine  of  percussion  ;  a  pail  of  water 
drawn  fit>m  the  well  without  an  acquaintance  with  hydro- 
statics ;  nor  a  load  securely  carried  without  solving  a 
problem  to  determine  its  centre  of  gravity  ;  but,  as  I  am  a 
Christian  priest,  I  solemnly  declare  that  I  grieve  only  for 
my  flock,  and  raise  my  feeble  voice  for  no  other  purpose 
than  that  of  scaring  the  wolf  from  the  fold  :  to  be  angry, 
aa  Pope  says,  would  be  to  revenge  the  faults  of  others  upon 
ourselves ;  hut  I  am  not  angry,  Mr.  Seymour ;  I  am  only 
vexed,  sorely  vexed." 

"  Take  it  not  thus  to  heart,  my  dear  vicar,"  replied 
his  consoling  Mend  ;  "  'Solve  TBetus,'  aa  your  poet  has  it. 
Science,  I  admit,  is  both  the  Pallas  and  Pandora  of  man- 
kind ;  its  abuse  may  certainly  prove  mischievous,  but  its 
sober  and  well-timed  application  cannot  &il  to  increase  the 
happiness  of  every  class  of  mankind,  as  well  as  to  advance 
and  improve  every  branch  of  the  mechanical  arts  :  so 
thoroughly  am  I  satisfled  upon  this  point,  that  I  shall  sub- 
scribe to  the  proposed  society  witli  infinite  satisfaction." 

"  Mr.  Seymour  !  Mr.  Seymour  I  you  know  not  what  you 
do.  Would  you  scatter  the  seeds  of  insubordination  ?  ma- 
nure the  weedsi  of  infidelity  ?  fabricate  a  battering-ram  to 
demolish  our  holy  church  ?  Sueli,  indeed,  most  be  the  effect 
of  your  Utopian  scheme ;  for  truly  may  I  esclaim  with  the 
immortal  Maro— 

in  noatroB  fcliricata  est  miiohinii  muros."' 

"  Come,  come,  my  good  friend,  all  Ibis  is  declamation 
without  argument,"  said  Mr.  Seymour. 

•  "  An  eiiKlQB  's  railed  to  botler  Jown  our  walls." — En.  ii.  46. 


"  Witliout  argument !  Many  aro  t)ie  lad  iiiilaricui  which 
I  could  adduce  in  proof  of  llm  evil  t-lfccU  wliicli  liuvii 
already  accrued  from  this  niiatuken  •yxtern.  I  ani  not  In 
the  babit,  air,  of  dealing  in  eniply  omertion  ;  already  liun 
the  aforesaid  Tom  Plank  ventured  l»  qui»tioii  tliii  cloMical 
knowledge  of  his  apiritiud  pastor,  and,  an  I  underntand,  Ima 
openly  avowed  Iiiniflclf,  ut  the  sixpenny  club,  us  my  rival 
in  antiquarian  pursuits." 

"  And  why  should  he  not  ?  "  said  the  minchievouo  Mr. 
Seymour  j  "  I  warrant  you  he  already  iHWMwoei  many  aii 
old  taw;  ay,  and  of  a  very  great  age,  too,  if  we  muy  judge 
from  the  lots  of  iu  teeth." 

During  this  remonstrance  I  Mr.  Twaddletoii  had  been 
occupied  in  whirling  round  bis  steel  watch-chain  with  ciin- 
vulsive  rapidity,  and,  after  a  short  pause,  he  hurst  out  Into 
the  following  exclamation  :— 

"Worthy  air!  if  you  persist  in  asserting,  that  a  man 
whose  occupation  is  to  plane  deal  boards  Is  prepared  to  dive 
into  the  sacred  mysteries  of  antiquity,  I  shall  next  expect 
to  hear  that " — 

"  That  your  friend  the  carpenter  knows  a  good  deal," 
cried  Mr.  Seymour,  interrupting  the  vicar ;  "  iliat  he  is  a 
grammarian,  for  he  mends  itiUs ;  a  wit,  since  he  is  u  clever 
hand  at  railing;  and  as  to  his  antiquarian  pretenBio:is, 
compare  them  with  your  own  j  you  rescue  suuis  from  the 
dull,  wtiile  he  obtains  dust  from  his  saws," 

"  What  madness  lias  sei/^  my  unfortunate  friend  ? 
laf^UsI  quiE  IsaUi  udiuuia  dementia  oepitF* 
as  Virgil  has  it ; — But  let  it  pass,  let  it  pass,  Mr.  Sey- 
mour ;  ray  profession  has  taught  me  to  bear  with  humility 
and  patience  the  contempt  and  rcviliugs  of  my  brethren  ;  I 
foi^ve  Tom  Flank  for  his  presumption,  as  in  that  caae  I 
alone  am  the  sufferer ;  but  I  say  to  you,  tliat  envy,  trouble, 
discontent,  strife,   and  poverty,  will  be  the  fruits  of  the 

•  "  M'hat  fury's  leized  my  frlEnd?" — .JSn.  v.  465. 


seeds  you  would  scatter,  I  verily  believe,  that  unless  tliia 
'  march  of  inlellect,'  as  it  has  been  termeJ,  is  speedily 
checked,  Overtou,  in  less  ihaa  twelve  months,  will  become 
a  deserted  village ;  for  there  ia  scarcely  a  tradesman  who 
is  not  already  distracted  by  some  visionary  scheme  of  sci- 
ecitiiic  improvement,  that  leads  to  the  neglect  of  their 
occupations,  and  the  dissipation  of  the  boaest  earnings 
which  their  more  prudent  fathers  hod  accumulated  ;  '  Me- 
liora  pii  docuere  pareates,'  as  the  poet  has  it.  What  think 
you  of  Sam  Corkington,  who  proposes  to  erect  an  appa- 
ratus in  the  crater  of  Mount  Vesuvius,  in  order  to  supply 
every  city  on  the  continent  with  heat  and  light ;  or  of  Billy 
Spooner,  who  is  about  to  establish  a  dairy  at  Spilzbergen, 
that  be  may  furnish  all  Europe  with  ice-cream  from  the 
milk  of  whales  ;  or  of  Tom  Pipes,  who  has  actually  pre- 
pared a  prospectus  for  conveying  music  into  our  houses  by 
resonant  tubes  issuing  from  a  central  orchestra,  just  as 
water  and  gas  are  laid  on  to  our  dwellings  ?  '  O,  viveret 
Democritus  P  " 

"  I  readily  admit,"  said  Mr.  Seymour,  "  that  five-and- 
twenty  years  ago  I  might  at  once  have  denounced  sueli 
schemes  as  the  phantomsof  a  disordered  brain  ;  but  in  these 
days,  when  science  has  realised  the  fairy  wonders  of  ro- 
mance, and  the  productions  of  the  mechanistaud  electrician 
have  actually  surpassed  the  wild  imaginings  of  the  poet, 
when  we  have  engaged  the  lightning  to  carry  our  messages, 
and  the  suu  to  paint  our  portraits,  we  must  pause,  my  dear 
vicar,  before  we  reject  any  proposition,  however  startling, 
as  being  absurd  and  impracticable." 

The  vicar,  however,  was  not  to  be  so  appeased,  and  was      ' 
preparing  to  proceed  with  an  ^neid  nf  woes,  when  the  epic 
thread  was  suddenly  snapped  asunder  by  the  esplosion  of 
a  most  audaciouH  pun,  which,  although  it  turned  the  di-      I 
rection,  did  not  diminish  the  violence  of  the  vicar's  indig- 
nation. :< 

"Mr.  Sej-mour,"  exclaimed  the  incensed  gentleman,  "I     | 


perceive  you  are  determined  to  meet  my  renionstrances 
with  ridicule ;  when  I  had  hoped  to  bring-  an  argument 
incapable  of  refutation,  '  Turn  varim  illudunt  pesUs'  as 
Vii^il  has  it," 

"Pray,  allow  me  to  ask,"  said  Mr,  Seymour,  "  whether 
my  puns  or  your  quotations  better  merit  that  title  ?  " 

"  That  you  should  compare  the  vile  practice  of  punning 
with  the  elegant  and  refined  habit  of  conveying  our  ideas 
by  classic  Rymbols,  does  indeed  aarprise  and  disturb  me. 
Pope  has  said  that  words  are  the  counters  by  which  men 
represent  their  thoughts;  the  plebeian,"  continued  the 
vicar,  "selects  base  metal  for  their  construction,  while  the 
scholar  forms  them  of  gold  and  gems,  dug  from  the  richest 
mines  of  antiquity.  But  to  what  vile  purpose  does  the 
punster  prostitute  such  counters  !  Not  for  the  interchange 
of  ideas,  but,  like  the  juggler,  to  deceive  and  astonish  by 
acts  of  legerdemain." 

"  How  fortunate  is  it  that  you  had  not  lived  in  the  reign 
of  King  James  !  "  remarked  Mr.  Seymour ;  "  for  that  sin- 
gular monarch,  as  you  may,  perhaps,  remember,  made  very 
<few  bishops  who  had  not  thus  signalized  themselves." 

"  To  poison  our  ears  by  quibbles  and  quirks  did  well 
become  him  who  sought  to  deceive  our  senses  and  blind  our 
reason— the  patron  of  puns  and  the  believer  in  witchcraft 
were  suitably  united,"  replied  the  vicar. 

"  Well,  as  this  is  a  subject  upon  which  it  is  not  likely  we 
should  agree,  I  will  pass  to  another,  where  I  hope  to  be 
more  successful ;  I  trust  I  shall  induce  you  to  view  with 
more  complacency  my  project  of  teaching  philosophy  by 
the  aid  of  toys  and  sports." 

Mr.  Seymour,  the  proposal  of  instructing  ehildre 
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I  the  principles  of  natural  philosophy  is  really  too  visionary  J 
to  require  calm  discussion  ;  and  can  be  equalled  only  I 
in  absurdity  by  the  method  you  propose  for  carrying  it  I 
into  effect.  Verily  thou  art  a  schoolmaster  in  sheep's  J 
clothing."  H 
'-A 
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"  Come,  come,  my  dear  vicar,  pray  chain  up  your  pre- 
judicea,  and  let  your  kind  spirit  loose  for  half  aii  tiour:  let 
me  beg  that  you  will  so  far  indulge  me  a^  to  listen  patiently 
to  the  plan  by  which  it  is  my  intention  to  turn  sport  into 
science,  or,  in  other  words,  toys  into  instruments  of  philo- 
aophical  instruction." 

"  And  is  it  then  possible,"  said  the  viear,  in  a  tone  of 
supplication,  "  that  you  can  seriously  entertain  such  a  wild, 
and,  I  might  add,  kill-joy  scheme  ?  Would  you  pursue  the 
luckless  urchin  &om  ihe  schoolroom  into  the  very  play- 
grouud,  with  your  unrelenting  tyranny  ?  a  sanctuary  which 
the  most  rigid  pedagogue  lias  hitherto  held  inviolable.  Is 
the  buoyant  spirit,  so  forciUy,  though  perhaps  necessarily, 
repressed,  during  the  hours  of  discipliae,  to  have  no  in- 
terval for  its  free  and  uncontrolled  expansion?  Tour 
science,  methtnks,  Mr,  Seymour,  might  have  taught  you  a 
wiser  lesson  ;  for  you  must  well  know  that  the  most  elastic 
body  will  lose  that  property  by  being  constantly  kept  in  a 
state  of  tension." 

"  A  fine  specimen  of  sophistry,  upon  my  word,  which 
would  doubtless  raise  every  nursery-governess  and  doting 
grandmother  in  open  rebellion  against  me ;  but  let  me  add, 
that  it  ill  becomes  a  man  of  liberal  and  enlarged  ideas,  to 
suffer  his  opinions  to  be  the  sport  of  mere  words  ;  for,  that 
our  present  ditfijrence  is  an  affair  of  words,  and  of  words 
only,  1  will  undertake  to  prove,  to  the  satisfaction  of  any 
unprejudiced  person.  Play  and  work — amusement  and 
imlruclion — toi/s  and  tasks — are  invariably  but  most  un- 
justifiably employed  as  words  of  contrast  and  opposition  ; 
an  error  which  has  arisen  from  the  indistinct  and  very  in- 
definite ideas  which  we  attach  to  such  words.  If  the 
d^^ree  of  mental  exertion  be  said  to  constitute  the  differ* 
ence  between  play  and  loark,  I  am  quite  sure  that  the 
definition  would  be  violated  in  the  first  illustration ;  for  let 
me  ask,  when  do  boys  esert  so  much  thought  as  in  carrying 
into  effect  their  holiday  schemes?     The  distinction  might 


H     CIiBp.  I.  MADE   SCIENCE   IN   EARNEST.  19 

^B    more  properly  be  made  to  turn  upon  the  irksome  feelings 
^M    which  may  be  supposed  to  attend  the  drudgery  of  study, 
^K    vhen  ita  promised  objects  have  no  direct  lympathies  in  the 
^K    imagination  of  the  student ;  but  this  can  never   happen 
^P    es:cept  from  a  vicious  system  of  education  tliat  excludes 
^      the  operations  of  thought ;  a  school  that  locks  in  the  body, 
while  it  locks  out  the  mind:  depend  upon  it,  Mr.  Twod- 
dleton,  that  the  human  mind,  whetiier  in  youth  or  manhood, 
is  ever  gralified  by  the  acquisition  of  information ;  every 
occupation  soon  cloys,  unless  it  be  seasoned  by  tliis  stimu- 
lant.    Is  not  the  child  idle  and  miserable  in  a  nursery  full 
of  playthings  ?  and  to  what  expedient  does  he  instinctively 

»fly  to  relieve  bis  ennui  ?  Why,  he  breaks  his  toys  to 
pieces,  as  Miss  Edgeworth  justly  observes,  not  from  the 
love  of  mischief,  but  from  the  hatred  of  idleness,  or  rather 
from  an  innate  thirst  after  knowledge ;  and  he  becomes,  sa 
it  were,  an  enterprising  adventurer,  and  opens  for  himself 
a  new  source  of  pleasure  and  amusement,  in  exploring  the 
mechanism  of  their  several  parts."  Thiufc  you  then,  Mr. 
Twaddleton,  that  any  assistance  which  might  be  offered  the 
boy,  under  such  circumstances,  would  be  received  by  him 
es  a  task  ?  Certainly  not.  The  acquisition  of  knowledge 
then,  instead  of  detracting  from,  must  heighten  the  amuse- 
ment of  toys ;  and  if  I  have  succeeded  in  convincing  you 
of  this  truth,  my  object  is  accomplished.  How  greatly," 
continued  he,  "  do  parents  and  preceptors  err  in  mistaking 
for  mischief,  or  wanton  idleness,  all  the  little  manceuvres 
of  young  persons,  which  are  frequently  practical  inquiries 
to  confirm  or  refute  doubts  which  are  passing  in  their 
minds  !  When  the  aunt  of  James  Watt  reproved  the  boy 
for  his  idleness,  and  desired  him  to  take  a  book,  or  employ 
himself  usefully,  and  not  be  taking  off  the  lid  of  the  kettle, 
[  putting  it  on  again,  and  holding  now  a  cup,  and  now 
a  silver  spoon  over  the  steam,  how  little  was  she  aware 

So  eiBClly  does  GOUig  eipress  the  same  idea,  tlint  the  passage  has 
I   teen  introduotd  In  a  Bapplementory  note  (3). 


he  was  investigating  a  problem  which  was  lo  load  to  liie 
^eatest  of  human  inventions !" 

Thus  did  Mr.  Seymour,  like  an  able  general,  assail  his 
adversary  on  his  own  ground ;  he  drove  him,  as  it  were, 
into  a  comer,  and  by  seizing  the  only  pass  through  which 
he  could  make  his  escape,  forced  him  to  surrender  at  dis- 

"  Why,  truly,"  replied  the  vicar,  after  a  short  pause, 
"  I  am  ready  to  admit  that  there  is  much  good  Bense  in 
your  observations ;  and  if  the  scientific  instruction  upon 
these  occasions  be  not  carried  so  for  as  lo  puzzle  the  boy, 
I  am  inclined  to  withdraw  my  opposition." 

"  Therein  lies  the  whole  secret ;  I  do  not  offer  you  the 
black  and  bitter  root  of  the  'Mohj,''  but  its  white,  sweet, 
and  agreeable  flower.*  When  an  occupation  agreeably 
interests  the  understanding,  imagination,  or  passions  of 
children,  it  is  what  is  commonly  understood  by  the  term 
jday  or  sport ;  whereas  that  which  is  not  accompanied  with 
such  associations,  and  yet  may  be  necessary  for  tlieir  future 
welfare,  is,  properly  enough,  designated  as  a  task," 

"  I  like  your  distinction,"  observed  the  vicar. 

"  Then  may  I  hope  that  you  will  indulge  roe  so  far  as 
lo  listen  to  the  scheme  by  which  it  is  my  intention  to  turn 
'Sport  into  Science,'  or,  in  other  words,  Toi/s  into  instru- 
ments of  Philosophical  Instruction  ?  " 

The  vicar  smiled  and  nodded  assent. 

•  Thus,  while  ho  spoke,  the  sovereign  plant  he  draw 
Where  on  th'  all-bearing  earth  unmork'd  it  grew 
And  shed  its  nature,  and  ila  irund'rous  power ;  I 

Black  was  the  root,  but  milky  white  tlie  Sower, 
Mo!]/  the  name,  by  mortals  hard  to  God, 
But  all  is  easy  to  th'  ethereal  mind ; 

This  Htrmea  gave Odyas.  i. 

Hermes  here  allegorically  Teprments  Instruction,  and  JKolg  the  plant 
of  Knowledge— whose  Uiici  and  bitter  roots  lymbolisee  the  irksome 
rommcneement  of  study,  or  in  tlie  words  nf  Plato,  "  the  beginning  of 
instruction,  whieh  is  always  oecompaDied  with  celuctBnco  and  pain." 
It  is  scaroety  necessary  to  apprise  Che  young  botanist  that  tbia  said 
Molji  is  to  be  found  only  in  poetical  ground. 
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Mr.  Seymour  proceeded— "  In  the  first  place,  I  would 
give  llie  boy  some  general  notions  with  regard  to  the  pro- 
perties of  matter,  such  as  its  gravitation,  vis  inertite,  elas- 
ticity, &c.  What  apparatus  can  be  required  for  such  a 
purpose,  beyond  some  of  the  more  simple  toys  ?  Indeed, 
I  will  undertake  to  demonstrate  the  three  grand  laws  of 
motion  by  a  g^me  at  ball ;  while  the  composition  and 
resolution  of  forces  may  be  beautifully  exemplified  during 
a  game  of  marbles,  especially  that  of  '  ring-taw ; '  but  in 
order  that  jou  may  more  clearly  comprehend  tjie  capa- 
bility of  my  plan,  allow  me  to  enumerate  the  various 
philosophical  principles  which  are  involved  in  the  opera- 
tion of  the  several  more  popular  toys  and  sports.  We  will 
commence  witji  the  ball ;  which  will  illustrate  the  nature 
and  phenomena  of  elasticity,  as  it  leaps  from  the  ground ; — 
of  rotatory  motion,  while  it  runs  along  its  surface ; — of 
receded  motion,  and  of  the  angles  of  incidence  and  rejlec~ 
Hon,  as  it  rebounds  from  the  wall ;— and  of  projectiles,  as 
it  is  whirled  through  the  air  ;  at  the  same  time  the  cricket- 
bat  may  serve  to  explain  the  centre  of  percussion.  A 
game  at  marbles  may  be  made  subservient  to  ilie  same 
purposes,  and  will  farther  assist  us  in  conveying  clear 
ideas  apou  the  subject  of  the  collision  of  elastic  and  non- 
elastic  bodies,  and  of  their  velocities  and  direction  afier 
impact.  The  composition  and  resolution  of  forces  may  be 
explained  at  the  same  time.  The  nature  of  elastic  firings 
will  require  no  other  apparatus  for  its  elucidation  than 
Jack-in-ttie-box  and  the  numerous  leaping-frogs  and  cala 
with  which  the  play-room  abounds.  The  leathern  sucker 
]plify  the  nature  of  cohesion,  and  the  effect  of 
water  in  filling  up  those  inequalities  by  which  contiguous 
surfaces  ore  deprived  of  their  attractive  power ;  it  will,  at 
the  same  time,  demonstrate  the  nature  of  a  vacuum,  and 
the  influence  of  atmospheric  pressure.  The  squirt  will 
afford  a  farther  illustration  of  the  same  views,  and  will 
furnish  a  practical  proof  of  the  weight  of  the  atm(V9^\v£t«. 


in  raising  &  column  of  water.  The  theoiy  of  the  pump 
will  necessarily  fullow.  The  greater  elasticity  of  air  com- 
pared with  that  of  water,  I  shall  be  able  to  show  by  the 
amusing  exhibition  of  the  '  Bottle  Imps'" 

"  Bottlelmps! — 'Acheronia  movebis;'"  muttered  the  vicar. 

Mr.  Seymour  continued—"  The  various  balancing  toys 
will  elucidate  the  nature  of  tlie  centre  of  gravity,  point  of 
suspension,  and  Une  of  direction ;  the  see-saw  rocking- 
horse,  and  the  operation  of  walking  on  stilts,  will  here 
come  in  aid  of  our  explanations.  The  combined  effects  of 
momentum  and  a  change  in  the  centre  of  gravity  of  a  body 
may  be  beautifuUy  esemplified  by  the  action  of  the  Chinese 
Tumblers.  The  sling  will  demonstrate  the  existence  and 
effect  of  centrifugal  force,  and  humble  and  finite  as  the 
alliance  may  seem,  it  will  satisfactorily  eiiplain  the  motions 
of  thase  celestial  orbs  that  revolve  to  all  eternity  around  a 
central  sun.  The  top*  and  tetotura  will  prove  the  power 
of  whirling  motion  to  support  the  axis  of  a  lK>dy  in  an 
unaltered  position.  The  trundling  of  the  hoop  will  accom- 
plbh  the  same  and  other  objects  ;  as  will  also  the  whirling 
of  the  quoit,  with  the  additional  advantage  of  not  having 
its  motions  impeded  by  contact  with  the  ground.  The 
game  of  bilboquet,  or  cup  and  ball,  will  show  the  influence 
of  rotatory  motion  in  steadying  the  rectilinear  path  of  a 
spherical  body,  wjience  the  theory  of  the  rifle-gun  may  be 
deduced.  For  conveying  some  elementary  ideas  of  the 
doctrine  of  oscillation,  there  is  the  swing.  The  flight  of 
the  arrow  will  not  only  elucidate  tlie  principles  of  pro- 
jectiles,  but  will  explam  the  force  of  the  air  in  producing 
rotatory  motion  by  its  impact  on  oblique  surfitces :  the 
revolution  of  the  shuttlecock  may  be  shown  to  depend  upon 
the  same  revolution  of  forces.  Then  comes  the  kite,  one 
of  the  most  instructive  and  amusing  of  all  the  pastimes 

•  "  The  motion  of  the  top  is  a  matter  of  the  greatest  importaace. 
It  is  applicable  to  the  elucidation  of  some  of  the  greatest  phenomena 
in  nature."— ^iV  Latarc  at  Ipiwkh. 
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of  youth, — the  favourile  tuy  of  Newton  in  his  boyish 
days:* — its  ascent  at  once  developes  the  theory  of  the 
composition  and  resolution  of  forces,  and  explains  various 
Bubordinate  principles,  which  I  shall  endeavour  to  descriiw 
when  we  arrive  at  tlie  3uhject.  The  *ee-saMi  will  unfold 
the  general  priociple  upon  which  the  Mechaoical  Powers 
are  founded;  aiid  the  boy  may  thus  he  easily  led  to  the 
theory  of  the  lever,  by  being  shown  how  readily  he  can 
balance  the  heavier  weight  of  a  man  by  riding  on  the 
longer  arm  of  the  plaiik.  The  theory  of  colours  may  be 
pointed  out  to  him  as  he  blows  his  soap-bubbles ;  \  an 
amusement  wiiieh  will,  at  tiie  same  time,  convince  him  that 
the  air  must  exert  a  pressure  equally  in  all  directions.  For 
GKplainiug  the  theory  of  sound,  there  are  the  whistle,  the 
humming-top,  the  whiz-gig,  the  pop-gun,  the  bull-roarer, 
and  sundry  other  amusements  well-known  in  the  play- 
ground ;  but  it  is  not  my  intention,  at  present,  to  enu- 
merate all  the  toys  which  may  be  rendered  capable  of 
affording  philosophical  instruction  ;  I  merely  wish  to  con- 
vince you  that  my  plan  is  not  quite  so  chimerical  as  yon 
were  at  first  inclined  to  believe.  1  do  not  profess  to  place 
the  head  of  Laertes  on  the  shoulders  of  Telemachus,  nor, 
like  Friar  Bacon,  to  ttach  the  science  of  the  age  in  half-a- 
year  ;  but  I  do  engage  to  teach  the  young  student  those 

*  Sir  Isaac  Newton  la  said  to  have  beea  mucli  nttached  to  philoso- 
phlcal  sports  when  a  boy ;  lis  was  the  6rst  to  introduoe  paper  kites  at 
Grantham,  where  he  naa  at  school.  He  took  pains  to  find  out  their 
proper  proportions  and  figure,  and  tho  proper  place  for  Qxing  the 
String  lo  them.  He  made  lanterns  of  paper  crimpled,  which  he  used 
to  go  to  school  h;  in  winter  mornings  with  a  candle,  and  he  lied  them 
to  Oie  tail  of  his  kites  in  a  dark  night,  which  at  first  frightened  the 
ODimtif  people  esceedingty,  who  took  his  candles  for  comets.— 
TAwnsoH'i  Hot.  of  B.  S. 

t  The  colonrs  which  glitter  on  a  soap-hnbhle  are  the  immediate 
consennence  of  a  principle  the  moat  important  fram  the  va-iety  of 
phenomena  it  explains,  and  the  most  beautiful  from  its  simplicity  and 
compendious  oeatness  in  the  wholo  science  of  Optics Ha-mieFi  Pre- 


ntdimcaU  by  wkldi,  witli  diligence  aod  a  willing  mind,  be 
n»jr  nllinwUly  aeqain:  it." 

"  UfMAi  my  word,"  Mid  ibe  vicar,  "  no  tqnirrd  erct 
bopped  fruro  iR-ancli  lo  brsndi  wiih  more  agilitjr, — joa 
am  titH  vt-ry  roiinutrpart  of  Cornelius  Scribleru* ;  but  I 
It  condat  tbat  your  urlic-mb  in  plausible,  verj  plaiwble, 
and  L  riiall  uo  longer  refuse  to  attesd  you  io  the  progieM 
cf  ItocxacutioD. 

Odo  M)ii<i|sfn,  nee,  ute,  (Ibl  eomtt  ire  recoio,* 
:il  ha*  it." 
r.  Seymour,  however,  saw  very  plainly,  that  altbougli 
'mr  thtu  witlidrew  hts  opposition,  he  was  nevertheless 

f  &r  from  emltarking  in  the  cause  with  enthusiasm,  and 
tlut,  upoti  the  principle  already  discussed,  he  would  per- 
form hi«  part  rather  as  a  latk  thai)  a.  pastime.  Nor  was 
the  line  which  Mr.  Twaddleton  had  quoted  from  the 
MniAA  calcuhited  to  efTace  such  an  impression.  It  was 
true  that,  like  Ancliisea,  he  no  longer  refused  lo  accom- 
jHiny  him  in  hia  expedition  ;  but,  if  the  comparison  were  to 
run  purallel,  it  was  evident  that,  like  Mneas,  he  would 
have  to  carry  him  as  a  dead  weight  on  Ids  shoulctera.  This 
ditflcully,  however,  was  speedily  surmounted  by  an  expe- 
dient, with  which  the  reader  will  become  acquainted  by 
tlio  riiclutl  of  what  followed. 

"  I  rtgoioe  greatly,"  said  Mr.  Seymour,  "  that  we  have 
at  length  sueceMluU  in  enlisting  you  into  our  service ;  with- 
out your  nbl(<  iMsixCiince  I  fear  that  niy  instruction  would 
be  (i»tremely  Imperfect ;  for  you  must  know,  my  dear  sir, 
that  I  am  nmliitiuus  of  making  Tom  an  antiquary  ad  well 
ai  a  plilloKopher,  and  I  look  to  you  for  a  history  of  the 
several  ttiys  which  I  shall  have  occasion  to  introduce,  as 
well  nit  for  the  allusions  miuJe  to  them  in  the  classicB." 

Thin  propitiatory  ncntunce  hod  its  desired  effect. 

"  Most  cheerfully  shall  I  comply  with  your  wishes," 
exclaimed  the  deliffht.ed  vicar ;  "  and  I  can  assure  you,  sir, 

•  "I  vlcUl.rayw".  ""'""'""Bor  rofusottfboeoiuo  yuiiroompunion." 
'  .*a..  II  7IU. 


Clup.  I. 
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>  several  of  the  more  popular  luys  and 
luuh  very  curious  and  int 


^M    that  with  regard  t 
^M     pastimes,  tliere  is  i 

^M  Mr.  Seymour  had  upon  this  occasion  succeeded  in  open- 
^M  ing  the  heart  of  the  vicar,  just  as  a  skilful  mechanic  would 
^M  pick  a  patent  lock ;  who,  instead  of  forcing  it  by  direct 
^B  violence,  seeks  to  discover  tlie  Eecret  spring  to  which  all  its 
^H     varioua  movements  are  subservient. 

B  "  To-morroiv,  then,"  cried  the  vicar,  in  a  voice  of  great 
exultation,  "  we  will  commence  our  career,  from  wliich  I 
anticipate  the  highest  satisfaction  and  advantage ;  in  the 
mean  lime,"  continued  he,  "  I  will  refresh  my  memory 
n  certain  points  touching  the  antiquities  of  these  said 
pastimes,  or,  as  we  used  to  say  at  college,  get  up  the  sub- 
ject, I  will  also  press  into  our  service  my  friend  and 
eighbonr  Jeremy  Prybabel,  whose  etymological  know- 
idge  will  greatly  assist  us  in  tracing  the  origin  of  many  of 
the  words  used  in  our  sports,  which  is  frequently  not  very 
obvious," 

Mr.  Seymour  cast  an  intelligible  glance  at  his  wife,  who 
VBS  DO  less  surprised  at  the  sudden  change  in  the  vicar's 
sentiments  than  she  was  pleased  with  the  skill  and  address 
by  which  it  had  been  accomplished. 


'jG  philobophy  is  sport  amp.  ri. 


CHAPTER   II. 


It  was  about  two  o'clock,  when  Mr.  Twaddleton,  in  com- 
pany with  Mr.  aud  Mrs.  Seymour,  joitieil  the  children  on 
llie  lawn. 

"  Tom,"  said  the  father,  "  are  you  prepared  t< 
the  proposed  examination?  " 

"  Quite  ready,  papa." 
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"  Then  you  must  first  inform  rae,"  said  Mr,  Seymour, 
taking  the  ball  out  of  Rosa's  hand,  "  why  this  l>all  falls  to 
the  ground  as  soon  as  I  withdiaw  from  it  tlie  support  of 
my  hand  ?" 

"  Because  every  heavy  body  that  is  not  supported,  must 
of  course  fell." 

"  And  every  light  one  also,  my  dear ;  but  that  is  no 
answer  to  my  question  ;  you  merely  assert  the  fact,  without 
esplaiiiing  the  reason." 

"  Oh !  now  I  understand  you  ;  it  is  owing  to  the  force  of 
gravity  ;  the  earth  attracts  the  ball,  and  the  cousequeuue  is, 
that  they  both  come  in  contact; — is  not  that  right?" 

"  Certainly ;  but  if  the  earth  attract  the  ball,  it  is 
equally  true  tiiat  the  ball  must  attract  tJie  earth ;  for  you 
have,  doubtless,  learnt  that  bodies  mutually  attract  each 
otiier;  tell  me,  therefore,  why  the  earth  should  not  rise  to 
meet  the  ball?" 

"  Because  the  earth  is  so  much  larger  and  heavier  than 
the  ball." 

"  It  is,  doubtless,  much  larger,  and  since  the  force  of 
attraction  is  in  proportion  to  the  mass,  or  quantity  of 
matter,  you  cannot  be  surprised  at  not  perceiving  the  earth 
rise  to  meet  the  ball,  the  attraction  of  the  latter  being  so 
infinitely  small,  in  comparison  with  that  of  the  former,  as 
to  render  its  effect  wholly  nugatory ;  but  with  regard  to 
the  earth  being  heavier  than  the  ball,  what  will  you  say 
when  I  tell  you  that,  in  the  ordinary  acceptation  of  the 
terra,  it  caimot  be  said  to  have  any  weight." 

"  No  weight  at  all?" 

Tom  begged  that  his  lather  would  explain  to  him  how 
it  could  possibly  be  that  the  earth  should  not  possess  any 
weight. 

"  Weight,  my  dear  boy,  you  will  readily  understand, 
can  be  nothing  more  than  an  effect  arising  out  of  the 
resisted  attraction  of  a  body  for  the  earth :  you  have  just 
stated,  that  all  bodies  have  a  tendency  to  fall,  ia  tuwst^ 


quence  of  the  attraction  of  gravitation ;  but  if  they  be 
supported,  and  prevented  from  approaching  the  earth, 
either  by  the  hand,  or  any  other  appropriate  meajiB,  thin 
tendency  will  be  felt,  and  is  called  weight." 

Tom  understood  this  esplanation,  and  observed,  that 
"  since  attraction  was  always  in  proportion  to  the  quantity 
of  matter,  so,  of  course,  a  Jailer  body  must  be  more 
powerfully  attracted,  or  be  heavier,  than  a  smaller  one." 

"  Magnitude,  or  size,  my  dear,  has  nothing  whatever  to 
do  with  qiiautity  of  matter :  «ill  not  a  small  piece  of  lead 
weigh  more  than  a  large  piece  of  sponge?  In  the  one 
case,  the  particles  of  matter  may  be  supposed  to  be  packed 
in  a  smaller  compass ;  in  the  other,  there  must  exist  a 
greater  number  of  pores  or  interstices." 

"  I  understand  all  you  have  said,"  observed  Louisa, 
"  and  jet  I  am  unable  to  comprehend  why  the  earth  can- 
not be  said  to  have  any  weight." 

"  Cannot  you  discover,"  answered  Mr.  Seymour,  "  that, 
since  the  earth  has  nothing  to  attract  it,  it  cannot  have  any 
attraction  to  resist,  and,  consequently,  according  to  the 
ordinary  acceptation  of  the  terra,  it  cannot  be  correctly  said 
to  possess  weight?  although  I  confess  that,  when  viewed 
in  relation  to  the  solar  system,  a  question  will  arise  upon 
this  subject,  since  it  is  attracted  by  the  sun." 

The  children  declared  themselves  satisfied  with  this  ex- 
plauation,  and  Mr.  Seymour  proceeded  to  put  another 
question :  "  Since,"  continued  he,  "  you  now  understand 
the  nature  of  that  force  by  which  bodies  fall  to  the  earth, 
can  you  tell  me  the  degree  of  velocity  with  wliich  they 
fall?" 

Tom  asserted  that  the  weight  of  the  body,  or  its  quantity 
of  matter,  ajid  its  distance  from  the  surface  of  the  earth, 
must,  in  every  case,  determine  that  circumstance ;  but 
Mr.  Seymour  escited  his  surprise  by  saying,  that  it  would 
not  be  influenced  by  either  of  those  conditions ;  he  in- 
formal them,  for  instance,  that  a  cannon-ball,  and  a  marble. 
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would  fall  through  the  same  number  of  feel  in  a  ^ven 
time,  aod  that,  whether  the  esperiinent  were  tried  from 

I   the  top  of  a  house,  or  from  the  summit  of  St.  Paul's,  the 

I  same  result  would  be  obtained. 

Q  quite  sure,"  exclaimed  Tom,  "  that  in  the  Con- 

I  verttUvms  an  Natural  Pkilosophy,  it  is  positively  stated, 
that  altraction  is  always  in  pr<^ortion  to  the  quantity  of 

'  Yes,"  observed  Louisa,  "  and  it  is  moreover  asserted, 
I  that  the  attraction  diminiithes  as  the  distances  increase." 

Mr.  Seymour  said,  that  he  perceived  the  error  under 
which  his  children  laboured,  and  that  he  would  endeavour 
to  remove  it.  "  You  (aimot,  my  dears,"  continued  he, 
"  divest  your  minds  of  that  erroneous  but  natural  feeling, 

I  that  a  body  necessarily  falls  to  the  ground  without  the 
exertion  of  any  force :  whereas,  the  greater  the  quantity  of 
matter,  the  greater  must  be  the  force  exerted  to  bring  it 
to  the  earth :  for  instance,  a  substance  which  weighs  a 
hundred  pounds  will  thus  require  just  ten  times  more  force 
than  one  which  only  weighs  ten  pouuds ;  and  hence  it 
must  follow,  that  both  will  come  to  the  ground  at  the 
same  moment ;  for  although,  in  the  one  case,  there  is  ten 
times  more  matter,  there  is,  at  the  same  time,  ten  times 
more  attraction  to  overcome  its  resistance ;  fur  you  have 
already  admitted  that  the  force  of  attraction  is  always  in 
proportion  to  the  quantity  of  matter.  Now  let  us  only  for 
an  instant,  for  the  sake  merely  of  argument,  suppose  that 
attraction  had  been  a  force  acting  without  any  regard  to 

I  quantity  of  matter,  is  it  not  evident  that,  in  such  a  case, 
the  body  containing  the  largest  quantity  would  be  the 
■lowest  in  falling  to  the  earth?" 
"  I  understand  you,  papa,"  cried  Tom :  "  if  an  empty 
Vaggon  travelled  four  miles  an  hour,  and  were  afterwards 
Bo  loaded  as  to  have  its  weight  doubled,  it  could  only 
travel  at  the  rate  of  two  miles  in  the  same  period,  provided 
that  in  both  cases  the  horses  exerted  the  same  strength," 
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"  Exactly,"  said  Mr.  Seymour ;  "  and  to  follow  up  your 
illustration,  which  is  not  a  bad  one,  it  is  only  neces!<ary  to 
state,  that  Nature,  like  a  conaideraie  master,  always  appor- 
tions the  number  of  horses  to  the  burthen  that  is  to  bo 
moved,  so  that  her  loads,  whatever  may  be  their  weight, 
always  travel  at  the  same  rate ;  or,  to  e;(press  the  fact  in 
philosophical  instead  of  figurative  language,  gravitatiou, 
or  the  force  of  the  earth's  attraction,  always  increases  as 
the  qviantity  of  matter,  and,  consequently,  that  heavy  and 
light  bodies,  when  dropped  together  from  the  same  altitude, 
must  come  to  the  ground  at  the  same  insiant  of  time," 

Louisa  had  listened  with  great  attention  to  this  explana- 
tion ;  and  although  she  thoroughly  understood  the  argu- 
ment, yet  it  appeared  to  her  at  variance  with  so  many  facts 
with  which  she  was  acquainted,  that  she  could  not  give 
implicit  credence  to  if. 

"  1  think,  papa,"  said  the  archly-smiling  girl,  "  I  could 
overturn  this  fine  ai^ument  by  a  very  simple  experiment." 

"  Indeed,  Miss  Sceptic  :  then  pray  proceed  ;  and  I  think 
we  shall  find  that  the  more  strenuously  you  oppose  it  the 
more  powerful  it  will  become :  but  let  us  hear  your  objec- 

"I  shall  only,"  replied  she,  "drop  a  shilling  and  a 
piece  of  paper  from  my  bed-room  window  upon  the  lawn, 
and  request  that  yuu  will  observe  which  of  them  reaches 
the  ground  first ;  if  I  am  not  much  mistaken,  you  will  find 
that  the  coin  will  strike  the  earth  before  the  paper  has 
performed  half  its  journey." 

Tom  appeared  perple?!ed,  and  cast  an  inquiring  look 
at  his  father. 

"Come,"  said  Mr.  Seymour,  "  I  will  perform  this  ex- 
periment myself,  and  endeavour  to  satisfy  the  doubts  of  our 
young  sceptic ;  but  1  must  first  take  the  opportunity  to 
observe  that  I  am  never  better  pleased  than  when  you 
attempt  to  raise  difficulties  in  my  way,  and  I  hope  you 
will  always  express  them  without  reserve." 


Oap.  II.  MADE   SCIESCE  IS   EAESEST.  31 

"  Here,  tlien,  is  a  penny  piece ;  and  here,"  eaid  Tom, 
"  is  a  piece  of  paper." 

"  Which,"  continued  Mr.  Seymour,  "we  wUl  cut  into  a 
corresponding  shape  and  size."  This  having  been  accom- 
plished, he  held  the  coin  in  one  hand  and  the  paper  disc  in 
the  other,  and  dropped  tbem  at  the  same  instant. 

"  There  !  there ! "  cried  Louisa,  with  an  air  of  triumph ; 
*'  the  coin  reached  the  ground  long  before  the  paper." 

Mr.  Seymour  allowed  that  there  was  a  distinct  interval 
in  &vour  of  the  penny-piece  ;  and  he  proceeded  to  explain 
the  cause  of  it.  He  stated  that  the  result  was  not  con- 
trary to  the  law  of  gravitation,  since  it  arose  from  the 
interference  of  a  foreign  body,  the  air,  to  the  resislance  of 
which  it  was  to  be  attributed :  and  he  desired  them  to 
consider  the  particles  of  a  falling  body  as  being  under  the 
influence  of  two  opposing  forces, — gravity  and  the  air's 
resistance.  Louisa  argued,  that  the  air  could  only  act  on 
the  surface  of  a  body,  and  as  this  was  equal  in  both  cases 
(the  size  of  the  paper  being  exactly  the  same  as  that  of  the 
penny-piece),  she  could  not  see  why  the  resistance  of  the 
air  should  not  also  be  equal  in  both  cases. 

"  I  admit,"  said  Mr.  Seymour,  "  that  the  air  can  only 
act  upon  the  surfade  of  a  falling  body,  and  this  is  the  very 
reason  of  the  paper  meeting  ivith  more  resistance  thao  the 
coin  ;  for  the  latter,  from  its  greater  density,  must  contain 
many  more  particles  than  the  paper,  and  upon  which  the 
air  cannot  po^ibly  exert  any  action  ;  whereas  almost  every 
particle  of  the  paper  may  be  said  to  be  exposed  to  its  re- 
sistance, the  fail  of  the  latter  must  therefore  be  more 
retarded  than  that  of  the  former  body." 

At  this  explanation  Louisa's  doubts  began  to  clear  off,  and 
they  were  ultimately  dispelled  on  Mr.  Seymour  performing 
a  modification  of  the  above  experiment  in  the  followhig 
mannei.  He  placed  the  disc  of  paper  in  close  contact  with 
the  upper  part  of  the  coin,  and,  in  this  position,  dropped 
them  from  his  hand.  They  both  reached  the  ground  at  the 
same  instant. 
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"Are  you  now  satisfietl,  my  dear  Louisa?"  asked  her 
&ther  ;  "  you  perceive  that,  by  placing  the  paper  in  con- 
tact with  the  coin,  1  screeoed  it  from  the  action  of  the  air, 
and  the  result  is  surely  conclusive," 

"  Many  thanks  to  you,  dear  papa  ;  I  am  perfectly  satis- 
fied, and  shall  feel  less  confident  for  the  future."  Torn 
was  delighted  ;  for,  as  he  «aid,  he  could  now  understand 
why  John's  paper  parachute  descended  so  deliberately  to 
the  ground  ;  he  could  also  explain  why  feathers,  and  other 
light  bodies,  floated  in  the  air.  "  Well  then,"  said  Mr. 
Seymour,  "  having  settled  this  knotty  point,  let  us  proceed 
to  the  other  question,  viz.  '  that  a  body  will  fall  with  the 
same  velocity,  during  a  given  number  of  feet,  from  the 
ball  of  St.  Paul's  as  from  the  top  of  a  house.'  You  main- 
tain, I  believe,  that,  since  the  attraction  of  the  earth  for  a 
body  diminishes  as  its  distance  from  it  increases,*  a  sub- 
stance at  a  great  height  ought  to  fall  more  slowly  than 
one  which  is  dropped  front  a  less  altitude  " 

Neither  Tom  nor  Louisa  could  think  otherwise.  Mr. 
Seymour  told  them  that,  in  ikeory,  they  were  perfectly 
correct,  but  that,  since  attraction  acted  from  the  centre, 
and  not  from  the  surface  of  the  earth,  ^the  difference  of  its 
force  could  not  be  discovered  at  the  small  elevations  to 
which  they  could  have  access :  "  for  what,"  said  he,  "  can 
a  few  hundred  feet  be  in  comparison  with  four  thousand 
miles,  which  is  the  distance  from  the  centre  to  the  surface 
of  our  globe?— You  must  therefore  perceive  that,  in  all 
ordinary  calculations  respecting  the  velocity  of  falling 
bodies,  we  may  safely  exclude  such  a  consideration," 

"  But  suppose,"  said  Tom,  "it  were  possible  to  make 

■  Gravity,  or  the  lendaacy  of  a  bod;  to  approach  tbe  earth,  ia 
invenel;  a«  the  tquare  iff  tht  diitancei  that  h,  if  a  hod;  he  attracted 
by  the  earth  at  u  certain  distance,  with  a  certaia  force,  and  be  afler- 
wardi  removed  to  twkt  the  dislande,  it  will  now  be  attracted  not  half 
ai  muuh,  but  only  ow-/pHrlA  aa  much  as  it  was  before  ;  and  if  it  be 
removed  to  Ihrir  timei  the  first  diBtanee,  It  will  be  attracted,  not 
ome^hird  u  muah,  bat  oHc-nine'i,  as  much  as  befiire;  four  hving  the 
■quareof  two,  and  nine  the  sqaaie  of  three;  and  so  on. 
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experiment  a  thousand  miles  above  the  eartli,  would 
not  the  dimiuished  effect  of  gravity  be  discovered  in  that 

«?" 

■'  Undoubtedly ;  indeed  it  would  be  sensible  at  a  much 

19  distance  :  for  instance,  if  a  lump  of  lead,  weig'hing  a 
thousand  pounds,  were  earned  up  only  four  miles,  it  would 
be  found  to  have  lost  two  pounds  of  its  weight."  (4) 

"  This  discussion,"  ob?erved  Mr,  Twaddleton,  "  reminds 

I  of  a  problem  that  was  once  proposed  at  Cambridge,  to 
,4iid  the  elevation  to  which  the  Tower  of  Babel  could  have 
lieen  raised,  before  the  stones  would  have  entirely  lost 
ibeir  gravity." 

"  Its  solution,"  said  Mr.  Seymour,  "  would  require  a 
consideration  which  Tom  could  not  possibly  understand  at 
present,  viz.  the  influence  of  the  caitrifugal  force." 

1  fully  aware  of  it,"  replied  the  vicar,  "  and  in 
order  to  appreciate  that  influence,  it  would,  of  course,  be 
necessary  to  take  iuto  account  the  latitude  of  the  place  ; 
but,  if  my  memory  serves  me,  I  think  that  under  the  lati- 
tude of  30",  which  I  believe  is  nearly  that  of  the  plains 
of  Mesopotamia,  the  height  would  be  somewhere  about 
twenty-four  thousand  miles." 

Mr.  Seymour  now  desired  Tom  to  inform  him,  since  all 
I  &li   with    the  same  velocity,   what  that  velocity 

"  Sisteen  feet  in  a  second,  papa  ; — I  have  just  remem- 
Lbered  that  I  had  a  dispute  with  a  schoolfellow  upon  that 
P'Mbject,  and  in  which,  thanks  to  Mrs.  Marcet,  I  came  off 
victorious,  and  won  twelve  marbles." 

"  Theu  let  me  tell  you,  my  fine  fellow,  that  unless  your 
answer  exclusively  related  to  Ihe^rst  second  of  time,  you 
did  not  win  the  marbles  fairly ;  for,  since  the  force  of 
gravity  is  continually  acting,  so  is  the  velocity  of  a  &lling 
body  continually  increasing,  or  it  has  what  is  termed  an 
'  accelerating  velocity  ■'  it  has  accordingly  been  ascertained 
Lby  accurate  experiments,  that  a  body  descending  from  a 
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conEulerable  heiglit  (aWa  Bixteen  feet,  as  jou  say,  in  Uie 
JiTst  second  of  time  ;  but  three  limes  gixleen  in  the  nest  ijive 
times  sixlefn  in  the  tliini ;  and  seven  limes  niiteea  in  the 
fourth  ;  and  bo  on,  continually  increasing  according  to  the 
odd  immberSi  1 ,  3i  5,  7,  9,  1 1 ,  &c. :  bo  thai  you  perceive," 
continued  Mr.  Seymour,  "  by  observing  the  number  of 
seconds  which  a  stone  requires  to  descend  from  any  height, 
we  can  discover  the  altitude,  or  depth,  of  the  place  in 
question." 

Louisa  and  Fanny,  who  had  been  attentively  listenings  to 
their  father's  explanation,  interchanged  ft  smile  of  satisfac- 
tion, and,  pulling  Tom  towards  ihem,  whispered  something 
which  was  inaudible  to  the  rest  of  the  party. 

"  Come,  now,"  exclaimed  Mr.  Seymour,  "  T  perceive  by 
your  looks  tiiat  j'ou  have  something  to  ask  of  me :  is  Louisa 
sceptical  again  ?  " 

"  Oil  dear  no,"  replied  Tom ;  "  Louisa  merely  observed 
that  we  miglit  now  be  able  to  Bud  out  the  depth  of  the     ] 
village  well,  about  which  we  have  all  been  very  curious  ;     ', 
for  the  gardener  has  told  us  that  it  is  the  deepest  in  the     J 
kingdom,  and  was  dug  more  than  a  hundred  years  ago."         ' 

Mr.  Seymour  did  not  believe  that  it  was  the  deepest  in 
the  kingdom,  although  he  knew  that  its  depth  was  consi- 
derable;   and   he  said  that,  if  Mr.  Twaddleton  had    no     i 
objection,  they  should  walk  to  it,  and  make  the  proposed 
experiment.  I 

"  Objection  !  my  dear  Mr.  Seymour,  when  do  I  ever  ^ 
object  to  afford  pleasure  to  my  little  playmates,  provided  ; 
its  indulgence  be  liurmless  H  much  less  when  it  is  associated  | 
with  instruction.  The  old  adage  tells  us  that 'Truth  lies  at  ■ 
the  bottom  of  a  well,'  so  let  us  proceed  at  once  lo  invade  | 
her  retreat,  and  extort  her  aecrets ;  and  on  our  return  I  j 
hope  you  will  favour  me  with  a  visit  at  the  vicarage ;  I  I 
have  some  antiquities  which  I  am  anxious  to  exhibit  to  , 
yourself  and  Mrs.  Seymour."  Tom  and  Rosa  each  took  '• 
the  vicar's  hand,  and  Mr.  and  Mrs.  Seymour  followed  with 
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Louisa  and  Fanny.  The  village  well  was  about  half  a  mile 
distant ;  the  road  to  it  led  through  a  delightful  shady  lane, 
at  the  top  of  which  stood  the  vicarage-house.  Mr.  and 
Mrs.  Seymour  and  her  daughters  had  lingered  in  their  way 
to  collect  botanical  specimens;  and  when  they  had  come 
up  to  Tom  and  the  vicar,  they  found  them  seated  on  the 
trunk  of  a  newly-felled  oak,  in  deep  discourse. 

'^  What  interests  you,  Tom?"  said  Mr.  Seymour,  who 
perceived,  by  the  inquiring  and  animated  countenance  of 
tlie  boy,  that  his  attention  had  been  excited  by  some  occur- 
rence. 

"  I  have  been  watching  the  woodman,  and  have  been 
surprised  that  the  sound  of  his  hatchet  was  not  heard  until 
some  time  after  he  had  struck  the  tree." 

"  And  has  not  Mr.  Twaddleton  explained  to  you  the 
reason  of  it  ?" 

^*  He  has,"  replied  Tom,  "  and  he  tells  me  that  it  is 
owing  to  sound  travelling  so  much  more  slowly  than  light." 

"  You  are  quite  right ;  and  as  we  are  upon  an  expedi- 
tion for  the  purpose  of  measuring  depths,  it  may  not  be 
amiss  to  inform  you,  that  this  fact  furnishes  another  method 
of  calculating  distances." 

The  party  seated  themselves  upon  the  oak,  and  Mr. 
Seymour  proceeded  : — "  The  stroke  of  the  axe  is  seen  at 
the  moment  the  woodman  makes  it,  on  account  of  the  im- 
mense velocity  with  which  light  travels  ;  (5)  but  the  noise 
of  the  blow  will  not  reach  the  ear  until  some  time  has 
elapsed,  the  period  varying,  of  course,  in  proportion  to  the 
distance,  because  sound  moves  only  at  the  rate  of  1 142 
feet  in  a  second,  or  about  13  miles  in  a  minute :  so  that 
you  perceive,  by  observing  the  time  that  elapses  between 
the  fall  of  the  hatchet  and  the  sound  produced  by  it,  we 
can  ascertain  the  distance  of  tlie  object." 

Mr,  Seymour  fixed  his  eye  attentively  on  the  woodman, 

and,  after  a  short  pause,  declared  that  he  was  about  half  a 

quarter  of  a  mile  distant. 

d2 


**  Why,  how  could  joa  diMwv«r  that  ?  "  cried  Louhb  ; 
**  ym  had  not  any  watch  in  jroar  hand." 

"  Jtut  yuu  mi^t  hare  perceived  that  I  placed  mj  finger 
on  III]'  wri«t,  and  a»  my  pulxe  beats  about  73  strokes  in  a 
minuU',*  I  wa«  able  to  furm  a  tolerable  estimate  of  the 
fiilerval,  although  I  confvss  that  it  is  a  very  rough  experi- 
ment, but  tuffiinenllj  accurate  for  the  purpose  of  illustra- 
tion. In  the  »ame  manuer  we  can  readily  ascertain  the 
(lintanc^K  nf  a  thunder-cloud,  or  (hat  of  a  vessel  at  sea  firing' 
a  cannon.  If  we  do  not  hear  the  thunder  till  half  a  minute 
a(t«r  we  nee  [lie  lightning,  we  are  to  conclude  the  cloud  to 
he  at  the  di«la:ice  of  oix  mites  and  a  half.  But  let  us  pro- 
ceed to  llie  well." 

After  a  walk  of  a  few  minutes,  the  party  reached  the 
place  of  (letitjnation.  On  their  arrival  Mr.  Seymour  in- 
quiretl  who  wnuld  count  the  time. 

"  lie  that  office  mine,"  said  Mr.  Twaddleton,  as  he  ex- 
tracted a  large  silver  time-piece  from  the  dark  abyss  of  his 
watch-pocket;  "and  letTom,"contiuuedhe,"find  a  pebble." 

"  Here  is  one,"  cried  Louisa. 

"Very  well:  now,  then,  how  will  you  proceed  ?"  asked 
Mr.  Seymour. 

"  I  shall  drop  the  stone,"  replied  Tom,  "into  the  well,  and 
obfierve  how  many  seconds  it  will  be  before  it  touches  the 
water,  and  I  shall  then  set  down  the  number  of  feet  it  will 
&1I  in  each  second,  and  add  up  the  numbers." 

"  That,"  said  Mr.  Seymour,  "  would  certiunly  accom- 
plish your  object  j  but  I  can  give  you  a  neater,  as  well  as 
a  shorter  rule  for  performing  the  sum:  you  shall,  how- 
ever, first  work  it  in  your  own  way  ; — but  you  have  not  yet 
informed  me  how  you  propose  to  ascertain  the  moment  at 
which  the  stone  reaches  the  water." 
'  "  By  the  sound,  to  be  sure,  and  you  will  find  that  a  very 
loud  one  will  be  produced." 

•  Tho  pulss  wu  tho  mcoaore  of  time  mad  by  Galileo  la  hia  cele- 
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If  the  depth  of  the  well  be  coDsiderable,  such  a  plan 
will  not  ausirer  the  purpose,  since,  in  that  case,  there  must 
necessarily  be  a  perceptible  inten-al  between  the  fall  of  the 
stone  and  the  sound  produced  by  it,  as  you  have  just 
seen  exemplified  by  the  woodman,  which,  unless  taken  into 
account,  (6)  will  vitiate  the  result." 

Tom  observed  that  he  had  not  thought  of  that  diffi- 
culty, and  did  not  know  how  he  could  get  over  it.  His 
lather  told  him,  that  he  must  look  at  the  surface  of  the 
water,  and  mark  the  moment  it  was  disturbed  by  the  atone, 

"  Now,  Mr.  Twaddleton,"  said  Mr,  Seymour,  "  are  you 
ready  to  count  the  seconds  ?  " 

"  Quite  ready." 

"  Then  drop  the  stone." 

*'  One, — two, — three, — four — " 

"  There,"  said  Tom,  '"  it  touched  the  water." 

"  And  there,  there,  cried  several  voices,  "  what  a  noise 
it  made ! " 

"  FacitU  descensus  Averni,"  exclaimed  the  vicar ;  "  the 
stone  descended  in  four  seconds." 

"  Now,  my  boy,  make  your  calculation," 

Mr,  Seymour  furnished  pencil  and  paper,  and  Tom  pro- 
ceeded  ; — "  Sixteen  feet  for  the  first  second, — I  put  that 
down."— 

"  Well,"  said  his  father,  "  and  (kree  times  sixteen  for  the 
Becond?" 

"  Forty-eight,"  cried  Tom. — 

"  Put  it  down." 

"  Five  times  sixteen  for  the  third  ?  " 

"  Eighty."— 

"Down  with  it." 

"  And  seven,  times  sixteen  for  the  fourth  ?  "  , 

"  One  hundred  and  twelve." 

"  Now,  cast  up  these  numbers,"  said  Mr.  Seymour. 

"  l^co  hundTed  and  Jijly-six  feet"  eried  Tom,  "is  the 
depth  of  the  well." 

A  shout  of  dal^bt,  £tum  t\ie  viW\«  \\iN«\St«t  ^v^^t 
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aDDOunceii  the  satisfaction  which  they  felt  at  thu  success  of 
their  first  experiment  in  Natobal  PHiix>soPHr, 

Louisa  observed,  that  she  could  not  distinguish  any  iu- 
terval  between  the  actual  contact  of  the  stone  with  the 
wat^r  and  the  sound  which  it  produced. 

"  At  so  (<mull  a  distance  as  two  hundred  and  fifty-six  feet," 
said  her  father,  "  the  inierval  could  not  liave  exceeded  in 
duration  the  fourth  part  of  a  second,  and  wus,  conse- 
quently, imperceptible :  we  miglit  therefore,  in  tjie  present 
instance,  have  accepted  the  sound  as  a  signal  of  the  stone's 
arrival  at  the  water,  without  prejudice  to  the  result  of  the 
experiment." 

Mr.  Seymour  Wild  his  son,  that  the  method  which  he  had 
pursued  was  unobjectionable  wjien  tlie  experiment  did  not 
extend  beyond  a.  few  seconds  :  but  that,  if  a  case  occuiTed 
in  which  a  greater  space  of  time  were  consumed,  lie  would 
find  hia  plan  tedious :  "  Now  I  will  give  you  a  general 
rule  tliat  will  enable  you  to  obtain  the  answer  in  a  shorter 
time  without  the  details  of  addition.  '  JJie  spaces  described 
by  a  falling  body  increase  as  the  squares  of  the  times 
increase.'  I  conclude  that  you  already  know  that  the 
square  of  a  iramber  is  the  sum  obtained  by  mnltiplying  the 
number  into  itself." 

"  Certainly,"  answered  Tom  ;  "  the  square  of  4  is  16  ; 
that  of  3,  9,  and  soon," 

"  This,  then,  being  the  case,  you  have  only  to  square 
the  number  of  seconds,  and  then  multiply  that  product  by 
16,  being  the  space  deacribai  by  t!ie  falling  body  in  the 
first  second,  and  you  will  have  the  required  answer: 
apply  this  rule  to  the  present  case ;  the  stone  fell  to  the 
bottom  in  four  seconds  ;  square  this  number,  4  x  4=16 ; 
multiply  this  by  16,  and  we  obtain  256." 

"  ThHt,"  said  Tom,  "  is  certainly  much  more  simple  than 
my  method." 

"And  it  has  the  advantage,"  continued  Mr.  Seymour, 
"of  being  more  portable  for  the  memory." 

"Should  aay  of  the  villagers  observe  us,"  said  Mrs. 


Seymour,  "  they  will  take  us  for  a  party  of  fortune- 
telleTB." 

"Of  fbrtune-tellere  I  "  repeated  Louisa,  with  surprise. 

"  Yes,  niy  dear,  tbere  is  a  foolish  superstition  attached 
to  tliis,  and  I  believe  to  many  other  wells  iti  the  oeighboiir- 
hood  of  remote  villages,  that  by  dropping  pebbles  into  it, 
and  observing  whether  they  produce  a  loud,  or  only  a 
Blight  sound,  and  by  noticing  the  number  of  times  they 
rebound  from  the  sides  before  they  reach  the  boltoni,  and 
ether  absurd  distinctions,  a  person  can  predict  wijether 
good  or  evil  awaits  them."  (7) 

Mrs.  Seymour  now  proposed  the  party's  return  to  the 
liodge;  but  Mr.  Twaddleton  expressed  a  hope  that  they 
would  first  favour  him  with  a  visit  at  the  vicarage ;  to 
whicli  proposition  they  readily  assented. 

His  antiquated  residence,  mantled  in  ivy,  and  shaded  by 
cypress,  stood  on  the  confines  of  the  churchyard,  from 
which  his  grounds  were  merely  separated  by  a  dwarf  hedge 
of  sweet-brier  and  roses  ;  so  that  the  vicar  might  be  said  to 
reside  amidst  the  graves  of  his  departed  parishioners,  and 
the  turf-clad  heap  evinced  the  infiueoce  of  his  fostering 
;are  by  a  grateful  return  of  primroses  and  violets. 

Around  the  house  the  reverend  antiquary  had  arranged 
several  precious  relics,  which  were  too  cumbrous  for 
admission  within  its  walls ;  amongst  these  was  an  ancient 
cross,  raised  upon  a  platform  on  four  steps,  which  from  the 
appearance  of  the  stones  iiad  evidently  been  impressed 
with  the  foot  of  many  a  wandering  pilgrim.  These 
mouldering  monuments  of  ancient  days  cast  a  shade  of 
solemnity  around  the  dwelling,  and  announced  its  inmate 
as  a  person  of  no  ordinary  stamp. 

Annette,  the  vicar's  trusty  servant,  had    watched   the 

approach  of  the  squire  and  his  femily,  and,  anticipating  the 

honour  of  a  passing  visit,  was  busily  engaged  in  removing 

I  the  chequed  covers  from  the  cumbrous  oaken  chairs,  and 

I  the  various  other  bibs  and  tuckers  with  which  las  o.vx'^si^tjss!. 


were  invested,  when  the  party  entered  the  study.  Lucky 
was  it  for  the  vicar's  repose,  that  the  notice  had  been  so 
short,  or  the  tidy  housewife  would,  without  doubt,  have 
scoured  some  of  the  antique  commodities,  and  destroyed  a 
crop  of  sacred  verdure,  which  ages  could  not  have  re* 
plenished.  As  matters  stoud,  nothing  was  left  for  poor 
Annette,  but  to  defend  her  character  at  the  expense  of  her 
master,  who  she  declared  treated  her  as  though  she  was 
an  old  witch,  whenever  she  was  seen  with  a  broom, 

"  Why,  papa,"  exclaimed  Tom,  as  he  cast  his  eyes 
around  the  study,  "  all  these  curiosities  have  been  put  up 
since  I  went  to  school," 

"  The  boy  is  right,"  said  the  vicar;  "I  have  mi  ly  just 
completed  their  arrangement,  and  I  believe,"  continued  he, 
addressing  himself  to  Mr,  Seymour,  "  that  there  are  several 
rich  morsels  of  antiquity  which  you  liave  not  yet  seen  ;  but 
I  must,  in  the  first  place,  introduce  my  young  friends  to  the 
wonders  of  my  magic  gallery ;  wherein  they  may  converse 
with  the  spirits  of  departed  emperors,  heroes,  patriots,  sages, 
and  beauties  ;  —  contemplate,  at  their  leisure,  the  counte- 
nances of  the  Alexanders,  Ciesars,  Pompeys,  and  Trajans  ; 
—behold  a  legion  of  allegorical  and  airy  beings,  who  have 
here,  for  the  first  time,  assumed  appropriate  and  sub- 
stantial forma ; — examine  the  models  of  ancient  temples  and 
triumphal  arches,  which,  although  coeval  with  the  edifices 
they  represent,  are  as  perfect  as  at  the  first  moment  of  their 
construction,  while  the  originals  have  long  since  crumbled 
into  dust.  They  shall  also  see  volumes  of  history,  con- 
densed into  a  space  of  a  few  inches,  and  read  the  substance 
of  a  hundred  pages  at  a  single  glance." 

"  How  extraordinary !  "  said  Tom  ;  "  why,  we  never 
read  anything  more  wonderful  in  our  Fairy  Tales." 

"  And  what  renders  it  more  wonderful,"  observed  the 
vicar,  "  is  its  being  all  true." 

So  saying,  the  antiquary  took  a  key  of  pigmy  dimensions 
from  the  pocket  of  his  waistcoat,  and  proceeded  to  a  cum- 


I 


■bony  cabinet  which    stood   in  a  deep  recess,  and 

displayed  an  antique  structure,  and  curiously  carved  alle- 
gorical devices,  in  strict  unUon  with  that  air  of  mystery 
with  which  the  vicar  had  thought  proper  to  invest  its  con- 
tents.  It  was  supported  by  gigantic  eagles'  claws;  its 
key-hole  was  surrounded  by  hissing  snakes :  while  the 
head  of  Cerberus,  which  constituted  tlie  handle,  appeared 
as  if  placed  to  guard  the  entrance.  The  children  were 
upon  the  tiptoe  of  expectation  and  impatience — tlie  viear 
applied  the  key  with  the  wonder-stirring  exclamation  of 
"open  8E3AUA  !  "—the  lock  yielded,  and  the  doors  flew 
open.  Disappointment  and  chagrin  were  visibly  depicted 
on  the  countenances  of  the  brothers  and  sistera. 

"  And  so,"  exclaimed  Tom,  "  this  fine  magic  gallery 
turns  out  to  be  nothing  more  than  a  box  full  of  rusty 
halfpence !" 

"  I  am  sure,"  said  Louisa,  "  it  was  quite  unnecessary 
to  have  engaged  Cerberus  as  a  sentinel  over  such  rubbish  ! " 

"  Hush  !"  cried  the  vicar;  "  jou  talk  like  one  not  ini- 
tiated in  the  mysteries  of  enchantment :  have  you  not  read, 
that  under  its  spelU  the  meanest  objects  have  assumed 
forms  of  splendour  and  magnificence  ?"  * 

•'  Like  the  fabled  touch  of  the  Phrygian  monarch,"  said 
Mrs.  Seymour,  "  which  we  are  told  transmuted  the  meanest 

1  materials  into  gold." 
"  Or  the  infatuated  brain  of  Don  Quixote,  which  con- 
ing i 


:r  of  impos- 


"  It  bad  much  of  elamoar  might: 
Could  make  a  lodje  Beem  a  kaigbC  ; 
The  eubwebs  on  a  dungeon  tcull 
6eem  tapestry  In  lordl;  hall ; 
A  nutshell  seem  t.  gilded  barge, 
A  sheellug  seem  a  palace  large. 
And  joulh  seem  age,  and  age  teem  youth;— 
All  whb  delusion,  nought  was  truth." 

Lay  of  Ihe  Lad  Miiutrel.~Q.iai)A  ^,\5 
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verted  the  barber's  basin  into  Mambrino's  golden  helmet/' 
added  her  husband. 

'^  In  like  manner,  then,  may  treasures  of  the  greatest 
value  appear  to  ordinary  eyes  as  mean  and  worthless." 

"  This  cabinet/'  continued  Mr.  Twaddleton,  "  is  under 
the  influence  of  a  potent  magician  ;  by  the  touch  of  her 
wand,  it  would  become  irradiated  as  with  magical  li^t, 
and  these  rusty  coins  would  be  transformed  into  all  those 
various  objects  of  interest  and  delight  which  I  had  promised 
to  show  you." 

Tom  and  Louisa  looked  at  the  coins,  then  at  the  vicar, 
and  afterwards  at  Mr.  Seymour,  to  whom  they  cast  an 
inquiring  glance. 

"  Then  pray,"  exclaimed  Tom,  "  wave  this  mighty  wand 
of  your  enchantress,  and  ftilfil  your  promise." 

"  The  enchantress,"  replied  the  vicar,  "  is  not  disposed 
to  grant  her  favours  to  those  by  whom  she  has  not  been 
propitiated." 

"  And  what  ceremony  does  she  require  ? "  inquired 
Louisa. 

"  The  perusal  of  sundry  mystic  volumes ;  and  the  con- 
sumption of  a  midnight  lamp  at  her  altar,"  replied  the 
vicar. 

"  Do  you  not  comprehend  the  allegory?"  said  Mr. 
Seymour.  '^  The  enchanted  gallery  is  no  other  than  a 
collection  of  antique  medals; — the  potent  enchantress, 
Erudition,  or  that  classical  learning,  without  which  they 
appear  of  less  value  than  so  many  rusty  halfpence." 

"  You  are  right,"  cried  Mr.  Twaddleton  ;  "  the  poetical 
import  of  a  device  can  be  alone  felt  and  appreciated  by 
those  who  are  acquainted  with  the  classical  subjects  to 
which  it  alludes ;  for,  as  Addison  forcibly  observes,  there 
is  often  as  much  thought  on  the  reverse  of  a  medal  as  in 
a  canto  of  Spenser ;  besides,  how  frequently  do  you  meet 
with  hints  and  suggestions  in  an  ancient  poet,  that  give  a 
complete  illustration  to  the  actions,  ornaments,  and  anti- 
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quities  which  are  found  on  coins! — In  short,  the  person 
who  examines  a  collection  of  medals,  without  a  competent 
knowled^  of  the  classics,  is  like  him  who  would  explore  a. 
sublenanean  cavern  without  the  aid  of  a  torch." 

"  I  have  already  learned  one  fact,"  said  Louisa,  "  with 
which  I  was  certainly  unacquainted ;  that  the  ancients 
possessed  a  miicli  greater  variery  of  money  than  nioUern 
nation.."  (8) 

"  Of  that,  ray  dear,"  replied  the  vicar,  "  thet«  ia  sonio 
doubt;- — the  learned  are  divided  upon  the  question  ;  Bome 
authors  maintain  that  every  medal,  and  even  medallion, 
had  its  tixed  and  reg-ular  price  in  payments,  while  others, 
on 'the  contrary,  assert  that  we  are  not  in  the  possession  of 
any  real  money  of  the  ancients,  and  that  the  medals  never 
Lad  any  currency  as  coins.  The  truth  ])robably  is  between 
these  two  extremes." 

"  If  thase  medals  were  not  used  as  money,"  observed 
Louisa,  "  for  what  purposes  could  they  have  been 
coined  ?" 

"  To  perpetuate  the  memory  of  great  actions ;  and, 
faithfiil  to  its  cliat^  of  fame,  the  medal  has  transmitted 
events,  the  history  of  which  must,  otherwise,  have  long 
since  perished.  Nay,  more,"  exclaimed  the  vicar,  his 
voice  rising  as  he  became  warmed  by  his  subject,  "  the 
lamp  of  history  has  been  oflen  extinguished,  and  the 
medalist  has  collected  sparks  from  the  ashes  of  antiquity 
wluch  have  rekindled  its  flame,  Vou  perceive,  therefore," 
continued  the  reverend  antiquary,  "  that  such  collectiou.* 
are  of  the  highest  importance,  and  if  your  papa  will  allow 
you  to  pass  a  morning  in  their  examination,  I  shall  easily 
bring  you  to  admit,  that  I  have  not  exa^erated  the 
wonders  of  ray  magic  gallery.  I  will  convince  you  that 
it  contains  a  series  of  original  miniature  portraits  of  the 
greatest  heroes  of  antiquity;  a  compendious  chart  of 
history,  chronology,  and  heathen  mythology  ;  a  system  of 
classic  architecture ;  and  on  accurate  com.nv^nta.'ri  \i.'^vk  'ivti: 
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more  celebrated  poems  of  Greece  and  Rome.  Ay,  and  I 
will  show  you  a  faifhfiil  resemblance  n(  the  very  ship  that 
carried  .^neas  to  Italy,  and  of  the  lofty  poop  from  which 
the  luckless  Palinurus  fell  into  the  ocean," 

Mr.  Twaddletoii  then  favoured  Mr,  and  Mrs,  Seymour 
with  a  sight  of  some  of  those  rarer  medals,  which  he  con- 
sidered as  constituting  the  gems  of  his  collection, 

"  You  do  not  mean  to  say,"  exclaimed  Tom,  as  he  seized 
a  small  coin,  "  that  this  brasn  piece  is  of  more  value  than 
the  large  coiu  of  gold  that  lies  next  lo  it  ?" 

"  Mercy  upon  us!"  cried  the  vicar,  in  a  tone  of  agony, 
"  how  the  boy  handles  it .' — restore  it  to  its  place — gently 
I — gently- — that '  little  brass  piece,'  as  you  call  it,  is  gold, 
and  although  it  mig-ht  not  have  been  worth  one  g;uinea 
fifteen  hundred  years  ago,  is  now  valued  at  a  hundred.  It 
of  Ptolemy  VIII.  of  Egypt,  On  the  obverse  is 
the  portrait  of  the  king  beautifully  raised  ;  on  tlie  reverse 
a  cornucopia.  I  do  not  believe  that  the  coin  was  known 
to  Pinkerton  when  he  wrote  his  Essay." 

"  There  is,  certainly,"  said  Mr,  Seymour,  "  something 
very  inexplicable  in  the  tastes  and  enthusiastic  feelings  of 
you  patrons  of  antiquity," 

"  The  antiquary,"  observed  the  vicar,  "  does  not  regard 
a  cabinet  of  medals  as  a  treasure  of  money,  but  of  know- 
loes  he  fancy  any  charms  in  gold,  but  in  the 
figures  that  adorn  it ;  it  is  not  the  metal,  but  the  erudition, 
that  stamps  it  with  value." 

Mr,  Twaddletou  now  passed  on  to  a  different  compart- 
cabinet,  observiug,  that  he  must  exhibit  a  few 
of  his  Roman  treasures.  "  Behold,"  said  he,  "  two  gems 
of  unappreciable  value;  never  do  I  look  upon  them  but 
with  feelings  of  the  purest  delight.  Let  my  young  friends 
come  nearer  and  inspect  them  minutely.  This  is  a  large 
coin  of  Tiberius,  and  was  current  when  Christ  was 
upon  the  earth  ;  next  to  it  lies  a  silver  Denarius  of  the 
Emperor;  its  value  was  about  equal  to  seven-pence 
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of  our  money,  and  was  the  coin  that  tempted  Judaa  to 
betray  his  master." 

"  I  thiok,"  eaid  Mrs.  Seymour,  "  I  have  heard  you 
Bpeak  of  some  English  coins  of  rarity  and  interest." 

"  True,  Madam,  very  true,  biit  they  are  in  another 
cabinet :  before  I  close  the  present  one,  I  will,  with  your 
permission,  give  you  a  glimpse  at  my  Sulphurs,  Paduaiis, 
and  Beckers." 

"  Paduans  and  Beckers !"  exclaimed  Mr.  Seymour, 
"  and  pray  what  may  they  be?     I  never  before  beard  the 

"  '  My  poverty  but  not  my  will  consents.'  The  anti- 
quary who  is  poor  in  purse,"  observed  the  vicar,  "  must 
needs  be  contented  with  being'  ricli  in  counterfeits,  or,  I 
ought  rather  to  have  said,  in  possessing  copies  instead  of 
originals.  Becker  was  an  artist  of  Frankfort,  who  excelled 
in  imitating  ancient  coins,  but  he  never  uited  his  skill  for 
the  purpose  of  deception,  but  honestly  sold  his  productions 
as  avowed  copies,  which  are  admitted  into  the  cabinets  of 
the  curious  under  the  name  of  Seekers.  The  Paduans," 
the  vicar  added,  "  derived  their  names  from  two  brothers 
at  Padua,  celebrated  for  the  accuracy  with  which  they 
imitated  large  Roman  coins." 

"  I  suppose  we  shall  soon  have  Eleclrottjpe  collections," 
said  Mr.  Seymour. 

"  Undoubtedly  ;  and  as  such  impressions  must  of  neces- 
iiity  be  minutely  iaithful,  they  will  possess  a  value  of  their 
own,  which  can  never  attach  to  modelled  copies,"  observed 

The  antiquary  now  directed  the  attention  of  Mrs.  Sey- 
mour to  his  English  coins.  "  This,"  said  he,  "  is  a 
shilling  of  Henry  YII.,  curious  as  being  the  first  shilling 
ever  struck ;  it  was  presented  to  me  by  a  college  friend 
Bome  years  ago,  and  I  have  been  lately  informed  that  it  is 
so  rare  as  to  fetch  twenty-five  pounds  ;  but  let  me  beg  you 
to  examine  attentively  this  curious  little  treasure,"  said 
the  vicaTj  his  eyes  twinkling  with  pleasure  as  tie  ^\»k*A. 


the  daiuty  motsel  in  tbe  hand  of  Mrs.  Seymour  ;  "  it  is," 
conlinued  lie,  "  a  silver  groat  of  Perkiii  Warbeck  ;  on  one 
side  are  the  Royal  amis,  but  without  a  name ;  tiiey  are 
surmounted,  you  perceiie,  with  an  arched  crown,  and 
placed  between  a  fleur-de-lis  and  a  rose." 

"  Wliat  is  the  ini^cription  ?"  asked  Mrs,  Seymour. 

"  Say  legeiid.  Madam,  if  you  please;  the  words  are 
'  Domine,  sail-urn  fac  regem,'  the  date  1494.  The  coin  is 
supposed  to  have  been  struck  by  the  order  of  the  Uuchess 
of  Burgundy  for  Perfcin  Warbeck,  when  he  set  out  to 
invade  England." 

"  Pray,"  said  Tom,  "  have  you  got  a  Queen  Anne's 
farthing?" 

"  It  is  really  curious,"  observed  the  vicar,  "  tiiat  well- 
informed  persons  should  still  continue  to  be  deceived  with 
regard  to  the  value  of  this  coin.  Tlie  absurd  notion  of  it« 
being  worth  lOOi.  arose  from  an  advertisement  of  an  old 
lady,  who  had  lost  one,  elating  it  to  be  one  of  the  only 
tliree  known  in  the  world,  and  worth  at  least  100^.  The 
truth  59,  I  understand  from  my  much-valued  friend  of 
Tavistock  Street,  that  these  farthings  generally  fetch  irom 
five  to  twenty  shillings  each  ;  there  are  several  different 
types  of  them,  but  the  only  oae  intended  for  currency  is 
that  bearing  the  dale  of  1714  ;  all  the  others  were  struck 
as  patterns.  This  is  certainly  scarce,  in  consequence  of 
the  death  of  the  Queen  taking  place  before  the  coinage 
was  finished.  The  farthing  and  sixpence  of  Oliver  Crom- 
well are  much  more  scarce  and  valuable ;  the  one  generally 
brings  lOi.,  the  other  as  much  as  25/.  It  appears  that, 
after  Oliver  had  stamped  his  head  upon  them,  he  was 
afraid  to  issue  tliem  as  current  coins,  which  accounts  for 
the  few  which  have  been  handed  down  to  us." 

"  You  remind  me,"  said  Mr.  Seymour,  "  of  a  story  I 
lately  heard  of  a  crown-piece  of  Oliver  selling  at  a  public 
auction  for  as  much  as  two  hundred  guineas — can  it  be 

"  You  labour  under  a  mistake,"  answered  the   vicar; 
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^'  the  coin  you  allude  to  is  knotvn  amongst  collectors  by 
the  name  of  the  Petition  crown  of  Charles  the  Second,  and 
it  is  undoubtedly  a  most  inimitable  piece  of  workmansliip. 
The  story  is  this :  Simon,  the  artist,  had  been  eniphtyed 
by  Oliver  Cromwell,  and  at  the  Restoration,  in  order  to 
obtain  the  patronage  of  Charles,  executed  the  crowii-pieco 
in  question.  It  resembles  in  its  general  appearance  tlie 
common  milled  five-shilling  piece,  but  on  the  edging  there 
are  two  lines  of  letters  beautifully  executed.  The  words 
are,  '  Thonuis  Simon  most  humbly  prays  your  Majesty  to 
compare  this  his  tryal  piece  with  the  Dutch,  and  if  more 
truly  drawn  and  embossed,  more  gracefully  ordered,  and 
more  accurately  engraven,  to  relieve  him*  " 

"  And  what  said  Charles  to  it?"  inquired  Mrs. Seymour. 
"  Charles,"  said  the  vicar,  "  took  no  notice  of  him,  on 
account  of  his  having  worked  for  Cromwell,  and  the  poor 
artist  shortly  afterwards  died  of  a  broken  heart." 

"  Well,"  exclaimed  Mr.  Seymour,  "  his  manes  must  be 
surely  appeased,  if  his  crowns  now  sell  for  two  hundred 
guineas  each." 

The  party,  soon  after  this  exhibition,  quitted  the  vicar- 
age, highly  gratified,  and  returned  to  the  Lodge,  where, 
after  the  usual  ceremonies  at  the  toilet,  they  sat  down  to 
dinner ,  in  the  enjoyment  of  which  we  will  now  leave  them, 
and  put  an  end  to  the  present  chapter. 
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CHAPTER  IIL 


MOTIOS — ABBOLTITB  A 


"  The  table^iloth  ia  removed,"  cried  Tom,  aa  lie  cast  a  sly 
glance  through  the  open  window  of  the  dining-room. 

"  It  is,  my  boy,"  replied  Mr.  Twaddleton  ;  "  Diffugere 
nives,  &s  the  poet  has  it." 

"Etredeujtt  jam  fframinacampis"  aAded  Mr.  Seymour, 
archly,  as  he  pointed  to  the  verdant  luxuries  spread  over 
the  table. 

"  Et  decrescentia  Jlumina  preeUreunt,"  continued  the 
vicar,  with  a  Bmile,  as  he  passed  the  nearly  e^ihausted 
bottle;  "but,  psha!  enough  of  wine  and  quotation.  Come, 
let  us  join  the  children." 

Mr.  Twaddleton,  accompanied  by  Mr.  and  Mrs.  Seymour 
and  Louisa,  rose  from  the  table,  and  proceeded  to  the  lawn. 

"  The  gravitation  of  Tom's  ball,"  said  Mr.  Seymour, 
"  furnished  an  ample  subject  for  our  morning's  diversion  ; 
let  us  try  whether  its  other  motions  will  not  surest  further 
objects  of  inquiry." 

"I  well  remember,"  observed  Louisa,  "that  Mrs,  Mar- 
cet  extols  tliat  apple,  the  tall  of  which  attracted  the  notice 
of  Sir  Isaac  Newtoh,  above  all  the  apples  that  have  ever 
been  sung  by  the  poets :  and  she  declares  that  the  ajiple 
presented  to  Venus  by  Paris ;  the  golden  apples  through 
which  Atalanta  lost  the  race ;  nay,  even  the  apple  whicli 
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"William  Tell  5hot  from  the  head  of  his  own  son,  cannot  be 
brought  into  comparifuin  'with  it." 

"  Well  said  !  Mrs.  Marcet,"  exclaimed  Mr.  Seymour ; 
"  upon  my  word,  had  the  mother  of  mankind  used  but  half 
such  eloquence  in  praise  of  an  apple,  we  cannot  wonder  at 
its  influence." 

"What  honours,  then,"  continued  Louisa,  "shall  we 
decree  to  Tom's  ball,  if  it  instructs  us  in  the  first  principles 
of  philosophy  ?" 

"  We  are  triflings,"  observed  Mr,  Seymour,  and,  so  saying', 
he  took  the  1>all  from  Tom's  hand,  and  rolling-  it  along  the 
ground,  exclaimec!,  "  There  it  gwes,  performing^,  as  you  may 
perceive,  two  different  kinds  of  motion  at  the  same  time ; 
it  turns  round,  or  revolves  on  its  axis ;  and  goes  straight 
forward,  or,  to  speak  more  philosophically,  performs  a 
rectilinear  motion." 

Tom  said  that  he  Hid  not  exactly  comprehend  what  was 
meant  by  the  axis.  (9)  His  father,  therefore,  informed 
him  that  the  axis  of  a  revolving  body  was  an  imaginary 
line,  which  was  itself  at  rest,  but  about  wliich  all  its  other 
parts  turned,  or  rotated  :  "  But."  continued  he,  "  can  you 
tell  me  whether  you  understand  what  is  meant  by  the  word 
motion  ?  " 

"  If  he  can,"  exclaimed  the  vicar,  "  he  is  a  cleverer 
fellow  than  the  wisest  philosopher  of  antiquity,  who,  upon 
being  asked  the  very  same  question,  is  said  to  have  walked 
across  the  room,  and  to  have  replied,  'Tou  see  it,  but  what 
it  is  I  cannot  tell  you.' " 

"  Your  ancient  acquaintances,"  observed  Mr.  Seymour, 
"  entertained  some  very  strange  notions  touching  this  said 
■ubject  of  motion.  If  I  remember  right,  Diodorua  denied 
its  very  existence  ;  but  we  are  told  that  he  did  not  himself 
remain  unmoved,  when  he  dislocated  his  shoulder,  and  the 
surgeon  kept  him  in  torture  while  he  endeavoured  to  convince 
him,  by  his  own  mode  of  reasoning,  that  the  bone  could  not 
have  moved  out  of  its  place.  We  have,  however,  at  present, 
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tMtbing  to  do  with  the  aDcieots ;  the  philosophers  of  oar 
own  times  agree  in  defining  motion  to  be  ^  ike  aci  of  a 
body  changing  Us  ntuaiion  with  regard  to  any  other;* 
and  you  will  therefore  readily  perceive  that  this  may 
actually  happen  to  a  body  while  it  remains  absolutely  at 
rest." 

^^  Well,  that  beats  all  the  paradoxes  I  ever  heard/' 
cried  Tom ;  ^^  a  body  then  may  be  in  motion,  while  it  is  at 
rest?" 

^*  Certainly/'  replied  Mr.  Seymour ;  ^^  it  may  be  rela- 
tively  in  motion,  while  it  is  absolutely  at  rest." 

^^  How  can  a  body  change  its  place/'  said  Louisa,  '^  ex- 
cq>tby  moving?" 

"  Very  readily,"  answered  her  &ther ;  "  it  may  have  its 
relative  situation  changed  with  respect  to  surrounding  ob- 
jects. There  is  your  ball,  and  here  is  a  stone ;  has  not  each 
of  them  a  particular  situation  with  respect  to  the  other ; 
and  by  moving  one,  do  I  not  change  the  relative  situation 
of  both?" 

^^  I  perceive  your  meaning,"  said  Tom. 

^^  To  prevent  confusion,  therefore,  in  our  ideas,  it  became 
necessary  to  distinguish  these  two  kinds  of  motion  from 
each  other  by  appropriate  terms ;  and,  accordingly,  where 
there  has  been  an  actual  change  of  place,  in  the  common 
meaning  of  the  term,  the  motion  which  produced  it  is 
termed  absolute  motion ;  whereas,  on  the  contrary,  when 
the  situation  has  been  only  relatively  changed,  by  an 
alteration  in  the  position  of  surrounding  bodies,  the  motion 
is  said  to  be  relative." 

'^  Surely,  papa,"  said  Louisa,  '^  no  person  can  ever  mis- 
take relative  for  absolute  motion ;  what  then  is  the  use  of 
such  frivolous  distinctions  ?  When  a  body  really  moves, 
we  can  observe  it  in  the  act  of  changing  its  place,  and  no 
difficulty  can  arise  about  the  matter." 

'^  Nothing,  my  dear,  is  more  fiillacious  than  our  vision  ; 
the  earth  appears  motionless,  and  the  sun  and  stars  seem  as 
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if  they  revolved  roimd  it ;  but  it  ia  scarcely  necessary  for 
me  to  inform  you  that  our  globe  is  constantly  moving  with 
con»derable  velocity,  while  the  sun  remains  at  rest. — Mr. 
Sadler,  the  famous  aeroDaut,"  contiDued  Mr.  Seymour, 
"  informed  me  that  he  was  never  sensible  of  the  motion  of 
the  balloon  in  any  of  his  excursions,  but  that,  as  he  ascended 
into  the  air,  the  earth  always  appeared  as  if  sinking 
beneath  him,  and  as  he  descended,  as  if  rising  to  meet 
him." 

Mr,  Twaddleton  here  observed  that  he  had  heard  a  very 
curious  anecdote,  when  he  waa  last  in  London,  which  fully 
coiitirmed  the  truth  of  Mr.  Sadler's  statement.  ''An  aero- 
naut," said  he,  "whose  name  I  cannot  at  this  moment 
recollect,  had  recently  published  a  map  of  his  voyage,  and, 
instead  of  proceeding  in  any  one  line  uf  direction,  liis  track 
absolutely  appeared  in  the  form  of  circles,  connected  with 
each  other  like  the  links  of  a  chain  ;  this  occasioned  con- 
siderable astonishment,  and,  of  course,  some  speculation, 
until  it  was  at  length  discovered  that  his  apparent  journey 
was  to  be  attributed  to  the  rotatory  motion  of  the  balloon, 
which  the  voyager,  not  feeling,  had  never  suspected." 

"  And  what,"  ashed  Tom,  "  could  have  been  the  reason 
of  his  not  liaving  felt  the  motion  ?" 

Hia  father  explained  to  him,  that  we  are  only  conscious 
of  being  in  motion  when  the  conveyance  in  which  we  are 
placed  suifera  some  impediment  in  its  progress,  "If," 
Baid  he,  "you  were  to  close  your  eyes,  when  sailing  on 
calm  water,  with  a  steady  breeze,  you  would  not  perceive 
that  you  were  moving :  for  you  could  not  feel  the  motion, 
and  you  could  only  see  it  by  observing  the  change  of  place 
in  the  different  objects  on  the  shore ;  and  then  it  would  be 
almost  impossible,  without  the  aid  of  reason  and  experience, 
to  believe  that  the  shore  itself  was  not  in  motion,  and  that 
you  were  at  rest ;  I  shall,  however,  be  able  to  explain  this 
subject  more  clearly  by  an  optical  toy  which  I  have  in 
preparation." 

■E.1 
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Mrs.  Seymour  here  repeated  the  following  pasaage  from 
that  interesting  nuvei  "  Anastasius,"  which  she  obaerved 
was  beautirully  descriptive  of  the  illusive  appearance  to 
which  their  papa  had  just  referred  : —  • 

"  The  gradually  increnaiug  breeze  earried  us  rajndly 
out  of  the  Straits  of  Chio.  The  different  objects  on  the 
shore, — mountains, — valleys, — village', — and  steeples, — 
seemed  in  swift:  succession,  first  Eidvaricing  to  meet  ns,  then 
hailing  an  instant  alongside  our  vessel,  as  if  to  greet  ua 
on  our  passage,  and,  lastly,  again  gliding  off  with  equal 
speed  ;  till,  launched  into  the  open  main,  we  saw  the  whole 
line  of  coast  gradually  dissolve  in  distant  darkness." 

"  That  is  indee<l  a  beaufiful  and  very  apposite  illustra- 
tion," »aid  Mr.  Seymour  ;  and  I  think  Louisa  will  now 
a^Imit,  that  it  is  not  quite  so  easy,  as  she  at  first  imagined, 
to  diatjnguisli  between  Absolute  and  Selative  motion." 

As  the  children  now  understood  what  was  meant  by  the 
term  Motion,  their  father  asked  them  whether  they  could 
[ell  him  what  produced  it. 

"  I  can  make  a  body  move  by  various  means,"  answered 
Tom. 

"  But  they  may  all  be  reduced  to  one,"  said  Mr,  Sey- 
mour ;  "  viz.  some  exertion  which  is  called  Force  ;  thus  the 
force  of  my  hand  put  your  ball  in  motion ;  while  gravitation 
was  the  force  which  made  it  fall  to  the  earth  ;  and  I  muatj 
moreover,  inform  you,  that  a  body  always  moves  in  the 
direction  of  the  force  which  impels  it,  and  with  a  velocity, 
or  rate  of  motion,  which  is  proportional  to  its  degree  or 
strength  ;  and,  were  there  no  other  forces  in  action  but  that 
which  originally  produced  the  motion,  the  body  would  pn^ 
ceed  onwards  in  a  right  line,  and  with  a  itntform  velocity 
for  ever." 

"  For  ever!"  exclaimed  Louisa. 

"  Ay,  my  dear,  for  ever :  but  we  will  discuss  that 
question  presently ;  you  must  first  tell  me  whether  you 
understand  what  is  meant  by  uniform  velocity," 
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"  I  suppose  that  uniform  velocity  is  that  which  18  regu- 
lar, and  of  an  equal  rate  throug^huut." 

"  Philosophers,"  replied  her  father,  "  call  ihe  motion 
ef  a  body  Kniform,  when  it  passes  over  equal  spaces  in 
equal  times. — !Now,  Tom,  it  is  your  turn  to  answer  a 
question,  Ciiii  you  describe  tlie  meaning  of  tlie  terms 
Accelerated  and  Retarded  motion  ?" 

"  I  conclude  that  motion  is  said  to  be  accelerated  when 
it  motes  every  moment  quicker  and  quicker ;  and  to  be 
retarded  when  it  moves  slower  and  slower." 

"  You  are  perfectly  right ;  and  gravity  may  either  act 
}n  occaaoning  the  one  or  the  other ;  our  experiment  at 
the  well  this  morning  afforded  you  an  example  of  gravity 
producing  a  regularly  accelerated  motion.  I  did  not  fuUy 
explain  the  fact  at  the  time,  because  I  was  desirous  of 
^voiding  too  many  new  ideas  at  once ;  we  must  win  our 
Way  slowly  and  cautiously  through  the  tnozes  of  pliilo' 
•ophy  :  I  will,  however,  now  endeavour  to  give  you  as 
dear  an  explanation  as  ihe  subject  will  allow.— It  is,  I 
think,  evident,  that  if,  at  the  moment  you  dropped  the 
■tone  from  your  hand,  the  force  of  gravity  could  have  been 
ilUBpended,  it  would  have  descended  to  the  bottom  of  the 
•well  wilh  an  uniform  velocity ;  because  there  could  have 
been  nothing  either  to  accelerate  or  retard  its  motion. 
But  this  was  not  the  case,  for  the  power  of  gravity  was  in 
constant  operation  ;  and,  if  you  keep  this  fact  in  mind,  you 
vill  readily  understand  how  the  velocity  became  accele- 
jated :  for  suppose  the  impulse  given  by  gravity  to  the 
stone,  during  the  first  instant  of  its  descent,  be  equal  to 
one,  the  next  instant  we  sluJl  find  that  an  additional  im- 
pulse gives  the  stone  an  additional  velocity  equal  to  one, 
ao  that  the  accumulated  velocity  is  now  equal  to  ttoo ;  the 
following  instant,  again,  increases  the  velocity  to  three, 
and  so  on  till  the  stone  reaches  the  bottom." 
,    Mr.  Twaddleton  observed,  the  fact  might  be  shortly  ex- 


presseil  by  saying,  that  "  the  effects  of  preceding  impulses 
must  be  added  to  subsequent  velocities." 

Mr,  Seymour  then  reraa,rked  that  the  same  explanation 
would  apply  to  retarded  velocity.  "  If,"  said  he,  "  you 
throw  a  atone  perpendicularly  upwards,  the  velocity  will  be 
aa  much  retarded,  as  it  was  in  the  other  t^aae  accelerated, 
by  gravity  ;  llie  consequence  of  which  is,  that  it  will  be 
exactly  the  same  length  of  time  ascending  that  it  was 
descending." 

"  I  should  have  thought  the  very  reverse,"  cried  Louisa, 
"  and  that  it  would  have  fallen  quicker  (ban  it  rose." 

"  You  have  forgotten  to  take  into  account  the  force 
with  which  the  stone  is  thrown  upwards,  and  which  is 
destroyed  by  gravity  befor-e  it  begins  to  descend," 

"  Certainly,"  answered  Louisa  ;  "  but  the  force  given  to 
a  stone  in  throwing  it  upwards  cannot  always  be  equal 
to  the  force  of  gravity  in  bringing  it  down  again  ;  for  the 
force  of  gravity  is  always  the  same,  while  the  force  given 
to  the  stone  is  entirely  optional.  I  may  throw  it  up  gently 
or  otherwise,  as  1  please." 

"  If  you  throw  it  gently,"  said  her  fiither,  "  it  will  not 
rise  high,  and  gravity  will  soon  bring  it  down  again;  if 
you  throw  it  with  violence,  it  will  rise  much  higher,  and 
gravity  will  be  longer  in  bringing  it  back  to  the  ground. 
Suppose,  fur  instance,  that  you  tiuow  it  with  a  force  that 
will  make  it  rise  only  sixteeu  feet ;  in  that  case  you  know, 
it  will  fell  in  one  second  of  time.  Now  it  is  proved  by 
experiment,  that  an  impulse  requisite  to  project  a  body  six- 
teen feet  upwards,  will  make  it  ascend  that  height  in  one 
second  of  time ;  here,  then,  the  times  of  ascent  and  descent 
are  equal.  But,  supposing  it  be  required  to  throw  a  stone 
twice  that  height,  the  force  must  be  proportionally  greater. 
You  see,  then,  that  the  impulse  of  projection,  in  throwing 
a  body  upwards,  is  always  equal  to  the  action  of  the  force 
of  grat  ity  during  Its  descent ;  and  that  it  is  (he  greater  or 
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less  dUtance  (o  wliich  the  body  rises  that  makes  these  two 
forces  balance  each  otiier." 

"  Thaak  you,  dear  papa,  for  tlie  pains  you  have  taken 
in  explaining  this  subject  to  us." 

"  Nay,"  replied  Mr.  Seymour,  "  bestow  your  thanks 
upon  thoiie  to  whom  they  are  more  justly  due  ;  Mrs.  Marcet 
is  entitled  to  the  merit  of  this  explanation  ;  for  I  obtained 
it  from  her  '  Conversations.'  Before  I  quit  lliis  subject,  I 
would  just  observe  th^t,  when  we  come  to  the  conf-idera- 
4ion  of  the  bow  and  arrow,  you  will,  by  the  application  of 
the  law  I  have  endeavoured  to  expound,  be  enabled  to 
ascertain  the  height  to  which  your  arrow  may  ascend,  with 
the  same  facility  as  yiui  discovered  tlie  depth  of  the  well ; 
for,  siuce  the  times  of  ascent  and  descent  are  equal,  you 
have  only  to  determine  the  number  of  seconds  which  inter- 
vene between  the  instant  at  which  the  arrow  quits  the  bow 
to  that  at  which  it  falls  to  the  ground,  and  halving-  them, 
lo  make  the  usual  calculation, — But  let  ua  proceed  lo 
another  subject.  Boll  the  ball  hither,  Tom  ;  roll  the  bull 
bitlier,  I  say  !  you  stand  as  if  you  thought  it  would  advance 
to  us  of  its  own  accord." 

"  I  know  a  little  better  than  that,  too,"  cried  Tom ; 
"  no   body   con  move  without  the  applicatioti  of  some 

"  Nor  stop,  either,"  added  Mr.  Seymour,  "  when  it  is 
once  in  motion ;  for  matter  is  equally  indifferent  to  liotli 
jrest  and  motion." 

"  And  yet,  papa,"  cried  Louisa,  "  unfortunately  for 
your  nsaertion,  the  ball  stupped  just  now,  and  I  am  sure 
that  no  force  was  used  to  make  it  do  so." 

■'  And  pray,  Miss  Pert,  why  are  you  so  sure  that  no 
force  was  opposed  to  its  progress  ?  I  begin  to  fear  that 
my  lesson  has  been  thrown  away  upon  you,  or  you  would 
aot,  surety,  liave  concluded  so  falsely." 

The  vicar  here  interposed,  observing  that,  simple  as  the 
question  might  appear  to  those  who  had  studied  it,  tlie  fact 
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tr«Ui,  i4<p«r«n  m  It  duMtv  Mm*.  %  W  J»  •) 
lieTun:  iti«  MtgiK-'itr  of  OalUaa  broufclH  it  to  igk. 
Mr.  8«>uio'ir  luluiiiud  Uw  Jw6w  itf  tfcn  d 

proc4»<l«(i  id  liU  ti%ii\MimiiM. 

"  I  tlilnk,"  "Hid  hit,  "  you  » 
GlUIUOt,  III  iUcIf)  [NMMWt  wijr  iMtrKr  (/  d 
Uoii :  it  ciui,  tlu»vft>r«,  nu  (iwni  dtairajr,  lina  it  cu  Mi- 
gliuU«  it*  uwii  nuitiou  i  wIiMi  a i«M  not,  it  nuat  «*«  maaig 
m,  uriLcMM  mihim  £m'i!i:  Ut  allied  tliat  cwi  inqMit  to  it 
ftcUvity )  ami  wJuni  mum  in  nottMi,  it  am«t  cMitiiuK  to 
uiovu  until  >"iii«  iMuuitMetin%  Am*  MMpt  it.  Tu  bdi«tc 
DtberwiM]  ynu  iiiuvt  i>u|ijkm«  tfatt  amtur  powwiii  iu  itnelf  a 
powor  Iu  ulLi<r  It*  ciiiMlftb»,  wbieb  h  pcrftelt)'  atMunl." 

"  Aiul  yut,"  wiiil  'I'lfiii,  "  w\uai  I  m«  my  MI  ur  marble 
•tnp  uf  iti  iiwii  muiittl,  Ih/w  (»ui  jrixi  bkiiM  imt  ft/r  Imllin'iiig 
ltp<iMll>Iai'" 

"  Your  illftitiull)'  KrUtM  fnmi  jmu  iniufnneti  i>1  lh«  ex- 
Utdiiiiii  uf  iiurl»lii  fiircM  wlilnb  •«(  uptn  Umi  rnjliritf  ImII  or 
iiwi'lilii.  ItN  jiniifriM,  Ml  It  nilli  ■loriK,  In  im{iede<l  ami 
ultliiiulnl)'  iitii|ijiwl  by  lliu  nibMiig,  ur  fri«t)(»i,  or.cMioDed 
lijr  Itn  iKwiMUM  'ivwr  tliu  Krcmiiil  i  aiul  lliln  will  be  gnmter  or 
loMi  lUHuinlltig  Id  tlio  (l«Kr«ti  uf  tu»yi\intm  at  ilio  »»Tftux  t 
irU  hti  ■mull,  Hut  IikII  will  umilliiim  liir  u  lunger  time  in 
nmtlun  i  ym  iiiiiat.  Iiuvn  hIimtvihI  tlint  your  iiinrble  ha» 
ntwuyii  riilltxl  niiiuli  fiirllier  uii  u  iinu'itti  imvomunt  ttmn  on 
tt  niujlli  gmvKl  wnlh." 

"Cortnliily,"  nitlil  Tiim,  "  iiiiil  I  wull  rtMiKimUir,  tliat 
when  we  itliiyvil  ul  rinff-law  Inxl  winter  uii  tliu  luu,  we  were 
Dbll|{oi],  liir  lliU  viiry  it<«iKin,  In  oxttiml  ilio  tiiuul  buund- 
uriw." 

"Kxnetly  >iii  uiiil  your  iiinrblu,  niiiler  viich  (urcum- 
oUuieiw,  wtmltl  run  itlim|{  llh<<  ilio  undinnlwl  bowl  of  the 
Dorvlw,  In  llto  Arablun  NI))liU     In  It  nut  uvuli^nt,  tlien, 
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timt  the  motion  of  a  body  is  stopped  by  some  opposing 
force ;  and  that,  if  this  could  be  entirely  removed,  the  body 
would  coDtinue  to  wove  for  ever  ?  " 

What  a  provoiuiig  thing  this  friction  is  !  "  said  Tom; 
is  always  interfering  with  our  experiments." 
Provoking,  is  it?  I  fancy,"  said  Mr.  Seymour,  "that 
you  wnuld  be  much  more  provoked  by  the  loss  of  it :  with- 
out it  you  could  not  walk,  nor  even  hold  an  object  in  your 
bands ;  and  jet  everything  around  you  would  be  in  per- 
petual motion,  performing  one  universal  and  interminable 

"lean  readily  understand,  from  what  you  have  said, 
that,  if  friction  were  removed,  motion  niight  continue ;  but 
pray  how  is  it  that  we  should  be  unable  to  walk,  or  to  hold 
anything  in  our  hands?  "  inquired  Louisa. 

"It  b  the  friction  of  ihe  ground  which,  at  every  step  we 
take,  prevents  the  foot  from  slidlrjg  back,  and  thus  enables 
lis  to  push  the  body  forwards.  Everybody  must  have  felt 
how  difficult  it  is  to  walk  on  ice,  where  the  friction  is  only 
diminished,  not  entirely  removed,"  answered  her  father; 
"  and  as  to  holding  any  object,"  continued  lie,  "it  b  the 
friction  of  the  body  to  which  we  apply  'our  hands  that 
enables  us  to  hold  it  firmly." 

"  To  be  sure,"  exclaimed  the  vicar ;  "  why,  my  boy, 
you  must  surely  remember,  that  in  ancient  combats  it  was 
the  custom  to  rub  tlie  body  with  oil,  that  the  adversary 
might  not  be  able  to  keep  his  grasp." 

"Well,"  said  Tom,  "our  houses,  I  suppose,  would 
remain  firm,  and  we  might  sit  quietly  in  our  chairs,  at  all 

"  Notso,"  replied  Mr.  Seymour  ;'_"  for  even  granting  that 
you  had  houses  and  chairs,  which,  without  the  existence  of 
friction  would  never  exist,  the  stability  of  the  structures 
could  never  be  secured  j  the  slightest  breath  would  be  suf' 
ficient^to  make  the  stones  or  bricks  slide  off  from  each 
other,  and  to  reduce  your  dwellings  into  dancing  ruins." 
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Tom  and  Louisa,  afler  some  further  discuB^ion,  bodi 
admitted  tlie  justness  of  the  argument;  but,  at  the  fiaiiii 
time,  would  liave  been  better  satisfied  if  the  fact  couU 
have  been  proved  by  actual  experiment.  Mr.  Seymoiir, 
told  them  that  the  perpetual  revolution  of  tlie  earth  aai 
heavenly  bodies,  where  no  friction  whatever  existed,  affordea 
a  proof  which  oug'ht  to  satisfy  them  ;  aiid,  especially,  sinei 
it  agreed  with  those  views  which  were  proved  to  be  tni< 
by  All  esamination  of  what  took  place  on  the  surface  of  oia 
own  globe.  I 

We  will,  therefore,  with  the  permission  of  our  readee^ 
consider  ibis  point  as  settled,  and  proceed  with  the  youi^ 
philosophers  to  the  investigation  of  some  other  topics  coirf 
Dected  with  the  doctrine  of  motion.  i 

"  Since  a  body  at  rest,"  said  Mr.  Seymour,  "  can  only  bit 
set  in  motion,  or,  when  in  molion,  be  brought  to  rest,  hf 
the  impression  of  some  force,  it  must  follow,  that  it  cat 
only  move  in  the  direction  in  which  such  a  force  may  acti| 
and,  moreover,  that  the  degree  of  motion,  or  the  velocilfif 
must,  other  things  being  equal,  be  in  proportion  to  the  ds* 
gree  of  force  used." 

"Why,  truly,"  cried  the  vicar,  "my  young  frien^ 
must  of  necessity  admit  that  fiict;  for  the  body,  not  havii^ 
any  will  of  its  own,  as  you  say,  must  needs,  if  it  move  at 
all,  go  the  road  it  is  driven." 

"  Yes,"  added  Mr.  Seymour,  "  and  it  must  go  with  a 
velocity  in  proportion  to  the  force  with  which  it  if 
driven." 

"Doubtless,  doubtless,''  cried  the  vicar,  "you  adimt 
that  also  ;  do  you  not,  my  young  friends  and  playmates  ?  '* 

It  is  hardly  necessary  to  state,  that  the  children  instantly 
assented  to  these  propositions.  The  vicar  had  placed  theea 
in  so  clear  and  popular  a  pomt  of  view,  as  to  be  intelligibh 
to  the  lowest  capacities 

"  With  these  admissions,  then,  my  dear  children"  said 
their  father,  "  I  shall  liaie  hut  little  difficulty  in ■■ 
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you  of  the  truth  of  the  other  laws  by  which  the  direction  of 
moving  bodies  is  governed.  At  present,  however,  it  is  iiot 
my  intention  to  enter  upon  this  subject :  you  have  some 
preliminary  knowledge  to  acquire  before  you  can  uniier- 
Btand  what  is  termed  the  Composition  and  Resolutioa  of 

"  I  shall   not  easily  forget,"  said  Louisa,  "  that  matter 
is  perfectly  passive,  and  that  it  can  neither  put  itself  in    . 
motion  when  at  rest,  nor  stop  itself  when  in  motion," 

"  This  indifference  to  rest  or  motion,"  replied  Mr,  Sey- 
mour, "  has  been  termed  the  Via  Inertice  of  matter." 

"  A  very  objectionable  term, — a  very  puzzling  expres- 
won,"  esclaioied  the  vicar; — "to  denote  a  mere  state  of 
passive  indifference  by  the  term  Vis,  or  power,  does  appear 
to  me,  who  have  been  in  the  liabit  of  connecting  words 
with  ideas,  as  escessivdy  absurd," 

"  I  allow,"  said  Mr,  Seymour,  "  that  the  simple  word 
Inertia  would  have  been  preferable  ;  but  we  are  bound  to 
receive  an  expression  which  lias  been  long  current,  I  sup- 
pose, however,  you  know  that  the  addition  of  Vit  originated 
with  Kepler,  who,  like  my  boy  Tom,  could  not  help  tliink- 
ing  that  the  disposition  of  a  body  either  to  maintain  or 
resist  motion,  indicated  sonietiiing  very  like  power ;  but  we 
wilt  not  waste  our  time  upon  verbal  disquisitions,  although 
I  cannot  part  with  you,  my  dear  vicar,  without  reminding 
you  that  there  is  ample  classical  authority  fur  this  appa- 
rent contradiction  of  terms.  The  connecting  two  ideas, 
which  at  first  sight  appear  opposed  to  each  oiher,  consti- 
tuted a  figure  of  speech  much  used  both  by  the  Greeks 
and  Romans." 

"  Unquestionably,"  said  the  vicar:  "  Euripides  delighted 
in  it,  and  that  was  a  suDicient  reason  for  Aristoplianes  to 
satirise  it  Horace  too  has  given  us  several  esaraplea  of  it, 
as  ^  Insarueiis  Aapientia,'  '  Strenaa  hurlia  i"  and  in  our 
own  times  «e  hear  of  lawyers  talliing  of  long  Briefs  !  " 

"It  IS  clear,"  continuetl  Mr.  Seymour,  ''that  matter. 
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at  rest,  resists  being  put  in  inotioD  ;  tlie  d^ree  of  iliat 
resistance  ia  always  in  proportion  to  the  d^pree  of  force 
applied  to  put  it  in  motion;  or,  to  speak  more  pljiloso- 
phically,  that  Action  and  Re-action  are  equal  and  in 
opposite  directions." 

"You,  Bu  rely,  do  not  mean  to  say,"  exclaimed  Tom, 
"  that  if  I  strilte  my  maible,  the  marble  strikes  my  hand 
with  the  same  force  in  return?  " 

"  Precisely ;  that  ia  my  meaning," 

"  What  I  "  cried  Louisa,  "  if  a  man  strikes  another  on 
tlie  face  with  his  hand,  do  you  seriously  miuntain  that  botii 
parties  suffer  the  same  pain  ?  " 

"  Oh,  no,  no,"  said  Tom,  "  papa  can  never  intend  to  say 
tliat ;  I  am  quite  sure,  if  it  were  the  case,  Mr.  Pearson 
would  not  be  so  fund  of  boxing  our  ears." 

Mr.  Seymour  answered  this  questiotj,  by  observing  that, 
if  the  hand  possessed  the  same  degree  of  feeling  as  the  face, 
they  would  both  sutfer  equally  under  the  couflict.  "  If," 
continued  he,  "  you  strike  a  glass  bottle  with  an  iron  ham- 
mer, ihe  blow  will  be  received  by  the  hammer  and  the  glass ; 
and  it  is  quite  immaterial  whether  the  hammer  be  moved 
against  the  bottle  at  rest,  or  the  bottle  be  moved  against 
tlie  hammer  at  rest,  yet  the  bottle  will  be  broken,  though 
the  hammer  be  not  injured ;  because  the  same  blow  which 
is  suiHcient  to  sliiver  the  g^lass  is  not  sufficient  to  break  or 
injure  the  lump  of  iron.  In  like  manner,  the  blow  that  b 
sufficient  to  pain  your  sensitive  fiice,  and  make  your  ears 
tingle,  will  not  occasion  the  least  annoyance  to  the  obtuse 
hand  of  your  preceptor.  The  operation  of  this  law,"  con- 
tinued Mr,  Seymour,  "  will  be  exemplified  in  every  step 
of  our  progress.  When  ihe  marble,  as  it  rolls  along, 
strikes  any  obstacles,  it  receives,  in  return,  a  corresponding 
blow,  which  will  be  found  to  influence  its  sul^sequent  direc- 
tion. The  peg  of  the  top,  as  it  rubs  on  the  ground,  is  as 
much  influenced  by  the  friction,  as  if  a  force  were  actually 
applied  to  it  when  in  a  state  of  rest ;  and  when  we  consider 
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the  forces  by  which  the  kite  is  matle  to  aacend  into  the  air, 
you  will  learn,  from  the  same  Taw,  the  nature  of  that  ad- 
vanlage  which  you  derive  from  running  with  it." 

The  vicar  observed  that  the  subject  of  Momentum  might 
be  introduced,  and  advantageously  explained,  upon  this 
occasion. 

"  Momentum,"  said  Tom  ;  "and  pray  what  is  that?  " 

"It  is  a.  power,"  replied  his  father,  " intimately  con- 
nected with  motion;  and,  therefbre,  as  your  friend,  the 
vicar,  justly  remarks,  may  be  very  properly  introduced 
before  we  quit  that  subject. — It  is  the  force  with  which  a 
body  in  motion  strikes  against  another  body." 

"  That,"  observed  Tom,  "  must  of  course  depend  upon 
the  velocity  of  the  body's  motion." 

"  Undoubtedly,  my  dear ;  the  quicker  a  body  moves, 
the  greater  must  be  the  force  with  which  it  would  strike 
against  another  body  ;  but  we  also  know  that  the  heavier  a 
body  is,  the  greater  also  will  be  its  force  ;  so  that  momen- 
tum, you  perceive,  must  have  a  relation  to  both  these  cir- 
cumstances, viz.  velocity  and  weight;  or,  to  speak  more 
correctly,  the  momentum  of  a  body  is  composed  of  itx 
quoHlily  of  matlfr  multiplied  hy  its  quantity  of  motion  : 
for  example,  if  the  weight  of  a  body  be  represented  by  the 
number  3,  and  its  velocity  also  by  3,  its  momentum  will  be 
represented  hy  3*'3=^9  ;  so  tliat,  in  producing  momentum, 
increased  velocity  will  always  compensate  for  deficiency  of 
matter,  and  a  light  body  may  thus  be  made  a  more  effective 
force  than  a  heavy  one,  provided  that  its  velocity  be  pro- 
portionally increased  ;  thus,  a  small  ball,  weighing  only 
two  pounds,  and  moving  at  the  rate  of  five  hundred  feet  in 
n.  second,  will  produce  as  much  effect  as  a  cannon-ball  of 
ten  pounds  in  weight,  provided  it  moved  only  at  the  rate 
of  one  hundred  feet  in  the  same  time." 

"  Let  me  see,"  cried  Tom,  "  whether  I  understand  your 
itatement.  We  must  multiply,  as  you  say,  the  weight  by 
the  velocity ;  the  weight  of  the  small  ball  you  state  at  two 
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pounds,  and  it  traveh  at  tlie  rate  of  five  hundred  fed 
ID  a  second ;  then  its  momentum  must  be  a  thou 
Tlie  weight  of  the  great  ball  is  ten  pounds,  its  velocit^j 
onlj  a  hundred  feet,  then  its  momentum  must  also  be  I 
thousand  i  because,  in  both  cases,  the  sums  multiplied  iaM 
each  other  will  give  tlie  same  product," 

"  Exactly ;  and  tlius  you  perceive  tliat  tlie  small  ball 
becomes  an  exact  balance  to  the  larger  one ;  tlie  fln 
making  out  in  motion  what  it  wanted  in  matter,  while  tfai 
latter  makes  out  in  matter  what  it  wanted  in  motion.  ] 
wish  you  to  keep  this  law  of  Momentum  in  your  reuieai^ 
braiice  ;  upon  it  depends  the  action  of  all  the  mechaniom 
pmoers,  (10)  as  they  are  termed  ;  and  which  I  shall  here 
after  more  fully  explaiu." 

"  I  have  heard,"  auid  Louisa,  "  that  a  feather  might  b< 
made  to  produce  as  much  havoc  as  a  cannon-shot,  if  yofl 
could  give  it  sufficient  velocity," 

"  Unquestionably  :  but  there  is  a  practical  difficulty  i 
the  attempt,  from  the  resistance  of  the  air,  which  iacreaaei^ 
as  you  have  already  seen  in  the  experiment  of  the  papti 
and  penny-piece  (p.  31),  as  the  weight  of  a  body  decrease* f 
and  which  esploiiis  the  adage,  that '  Hercules  cannot  thram 
a  feather  farther  than  a  child.'  Were  it  not  for  thl* 
resistance  of  the  air,  a  hailstone  falling  from  the  cloudV 
would  acquire  such  a  momentum,  from  its  accelerated 
velocity,  as  to  descend  like  a  bullet  from  a  gun,  ainl 
destroy  everything  before  it ;  even  those  genial  showei* 
which  refresh  us  in  the  spring  and  summer  months,  wouldg 
without  such  a  provision,  destroy  the  herbage  they  are  sq 
well  calculated  to  cherish.  Plad  the  elepliant  possesMCtj 
the  mobility  of  the  beetle,  it  would  have  overtumeA' 
mountains.  From  this  view  of  the  subject  of  Momentum,'lJ 
continued  Mr,  Seymour,  "  you  will  easily  understand  wl^ 
the  immense  battering-rams,  used  by  the  ancients  in  tluH 
art  of  war,  should  have  given  place  to  cannon-balls  of  butt] 
a  few  pounds  in  weight.     Suppose,  for  example,  that  thtfl 
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hatterin^-rani  of  Vespasian  weighed  100,000  pounds,  and 
■was  moved,  we  will  admit,  with  such  a  velocity,  by 
ig'th  of  hands,  as  to  pass  through  20  feet  iii  one  second 
of  time,  and  that  this  was  found  sufficient  tg  demolish  the 
trails  of  Jerusalem,  can  you  tell  me  with  ivhat  velocity  a 
82-pouDder  must  move  to  do  the  same  execution  ?  " 

I  will  try,"  said  Tom,  as  he  took  out  liis  pencil  and 
pocket-hook,  to  make  the  calculation. 

"  Slop,  I  think  you  will  hardly  succeed  without  my 
guidance,"  said  his  father;  "  let  us  therefore  work  it  out 
together:  now  you  will  readily  perceive  that  we  must  in 
the  first  place  determine  the  momentum  of  the  battering- 
i,  by  multiplying  its  weight  by  its  velocity,  or  in  other 
vords  by  the  $pace  which  it  passes  over  in  a  second  of 

■'  That  I  understand." 

''  Very  well,"   continued    Mr.  Seymour,    "  its  weight 

9  100,000  pounds,  and  its  velocity  such  as  to  carry  it 
through  20  feet  in  a  second  of  time ;  now  make  the  re- 
quired calculation." 

■'  I  have  done  it— it  is  200,000." 

"  Tou  are  quite  right;  now  if  this  momentum,  which 
must  also  be  that  of  tlie  cannon-ball,  be  divided  by  the 
weight  of  that  ball,  viz.  32  pounds,  we  shall  obtain  the 
velocity  required,  which  is  62,SO0  feel." 

[r.  Twaddleton  here  observed,  that  he  thought  "  his 
young  friends  and  playmates  "  must  have  received,  for  that 
day,  as  much  philosophy  aa  they  could  conveniently  carry 
Away  without  fatigue.  Mr.  Seymour  concurred  in  this 
observation ;  and  the  more  readily,  as  tlie  path  they  had  to 
b1  was  rugged,  and  beset  with  difficulties.  "  I  will, 
therefore,"  said  he,  "  not  impose  any  further  burthen 
npon  them ;  but  I  will  assist  them  in  tying,  into  separate 
buudlea,  the  materials  which  they  have  collected  in  their 
progre-'s,  in  order  ihat  they  may  convey  them  away  with 
greater  ease  and  security.     Know  then,  my  dear  children," 
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Chnp.  E 


said  the  affectionate  parent,  "  that  you  have  this  day 

instructed  in  the  three  great  Laws  of  Motion,  viz. : — 

I.    TTial  every  body  will  continue  in  a  stale  o/rest,  untu 

put  into  motion  by  some  external  farce  applied  to  it, 

and  if  that  force  be  single,  tke  motion  so  produced 

loill  be  rectilinear,  i,  e,  in  the  direction  of  a  straight 

II,   Change   of  taoHon   is  always  proportional  to  the 

moving  force  impressed,  and  it  always  made  in  tk» 

direction  of  the  right  line  in  which  the  farce  act*,  t 

III.  Action  and  Re-action  are  equal  in  equal  quanlititi^ 

of  matter,  and  act  in  contrary  directions  to  eoct 
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CHAPTER   IV. 


SAD  ACCIDENT  TURNED  TO  A  GOOD  ACCOUNT. — ONE  EXAMPLE 
WORTH  A  HUNDRED  PRECEPTS. — ^VIS  INERTI-«. — THE  BANDILOR. — 
AN  EXPERIMENT. — THE  CENTRES  OF  MAGNITUDE  AND  GRAVITY. 
— THE  POINT  OF  SUSPENSION. — THE  LINE  OF  DIRECTION. — THE 
STABILITY  OF  BODIES,  AND  UPON  WHAT  IT  DEPENDS. — METHOD 
OF  FINDING  THE  CENTRE  OF  GRAVITY  OF  A  BODY. — THE  ART 
OF  THE  BALANCER  EXPLAINED  AND  ILLUSTRATED. — WALKING 
ON  STILTS.— VARIOUS  BALANCING  TOYS. 


Just  as  Mr.  Seymour  was,  on  the  following  morning, 
stepping  upon  the  lawn,  with  the  intention  of  joining  his 
children,  Bosa  and  Fanny  both  made  their  appearance 
completely  drenched  with  water,  and  dripping  like  mer- 
maids. 

"  Heyday !"  exclaimed  their  &ther,  "  how  has  this  mis- 
fortune happened  ?" 

"  Do  not  be  angry,  papa,"  said  Tom ;  "  indeed,  indeed, 
it  was  an  accident.  Fanny,  observing  the  water-cart  in 
the  garden,  had  just  b^un  to  wheel  it  forward,  when  the 
water  rushed  over  her  like  a  wave  of  the  sea,  and,  upon 
stopping  the  cart,  it  flew  over  with  equal  force  on  the 
opposite  side,  and  deluged  poor  Rosa,  who  was  walking  in 
front  of  it." 

"  Well,  well,  lose  no  time  in  changing  your  clothes, 
and  meet  me  again  in  half  an  hour." 

At  the  appointed  time  the  children  re-assembled  on  the 
lawn. 

"  And  so  then,"  said  their  father,  "  I  perceive  that  my 


philosophical  lesson  of  yesterday  has  been  entirely  lost 
upon  you." 

The  children  were  unable  to  comprehend  the  meaning 
of  this  rebuke ;  but  Mr.  Seymour  proceeded  :— 

"  I  tiust,  however,  that  the  accident  of  this  morning' 
will  aeire  to  impress  it  more  forcibly  upon  your  memory  : 
one  example  is  better  than  a  hundred  precepts." 

Tom  was  more  puzzled  than  ever, 

"  You  have  met  with  an  accident ;  I  will  endeavour  lo 
convert  it  into  a  source  of  instruction,  by  showing'  you 
how  the  principles  of  natural  philosophy  may  be  brought  to 
bear  upon  the  most  trivial  concerns  of  life.  You  learned 
yesterday,  that  a  body  at  rest  offers  a  resistance  to  any 
force  that  would  put  it  in  nioiion,  and  that,  when  in 
motion,  it  equally  opposes  a  state  of  rest ;  now  let  us 
apply  this  law  for  the  explanation  of  the  accident  that  has 
just  beiallen  you.  The  butt  was  full  of  water ;  when  you 
attempted  to  wheel  it  forward,  the  water  resisted  the 
motion  thus  communicated  to  the  vessel,  and  from  its  vis 
inertia,  or  effort  to  remain  at  rest,  rose  up  in  a  direction 
contrary  to  that  in  which  the  vessel  moved,  and  conse- 
quently poured  over ;  by  this  time,  however,  the  mass  of 
fluid  had  acquired  the  motion  of  the  cart,  when  you 
suddenly  stopped  it,  and  the  water,  in  endeavouring  to 
continue  its  state  of  motion,  from  the  same  cause  that  it 
had  just  before  resisted  it,  rose  up  on  the  opposite  side, 
and  thus  deluged  poor  Bosa." 

Louisa  was  quite  delighted  with  this  simple  and  satis- 
factory application  of  philosophy,  and  observed,  that  she 
should  not  herself  mind  a  thorough  soalting,  if  it  were 
afterwards  rewarded  by  a  scientific  discovery. 

"  I  will  give  you,  then,  another  illustration  of  the  same 
law  of  motion,"  said  Mr.  Seymour,  "which,  instead  of 
explaining  an  accident,  may,  perhaps,  have  the  effect  of 
preventing  one.  If,  while  you  are  sitting  quietly  on  your 
horse,  the  animal  starts  forward,  you  will  be  in  danger  of 
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^1    Chs 

^H   falling:  off  backward;   but  if,  while  you   are   galloping 

^H   aloDg  it  should  stop  suddenly,  you   will  inevitably  be 

^H    thrown  forward  over  the  head  of  the  animal," 

^H        "  I  clearly  perceive,"  said  Louisa,  "  that  such  would  be 

^m    my  fete  under  the  circumstances  you  state." 

^P         "Now,  then,  my  dear  children,  since  our  friend  the 

W      vicar  cannot  attend  us  at  present,  suppose  we  retire  to  the 

I       library,  where  I  have  an  interesting  experiment  to  perform, 

I        and  a  new  toy  ready  for  your  inspection." 

In  compliance  with  their  father's  wishes,  the  children 
cheerfully  returned  to  the  library,  when  Mr,  Seymour 
presented  Louisa  with  a  Bandilor.     Most  of  our  readers 

I  are,  doubtless,  acquainted  with  this  elegant  toy.  It  con- 
sists of  two  discs  of  wood,  united  to  each  otlier  by  a  small 
axis,  upon  which  a  piece  of  string  is  affised.  When  this 
string  is  Bound  round  the  asis,  and  the  bandilor  is  suffered 
lo  run  down  from  the  hand,  the  end  of  the  string  being 
held  by  a  loop  on  the  fore-fing'er,  its  momentum  winds  up 
the  string  again,  and  thus  it  will  continue  for  any  length 
of  time  to  descend  trom,  and  ascend  to,  the  hand-  It 
affords  a  good  example  of  the  operation  of  vh  inertics,  or 
what  may,  with  equal  propriety,  be  termed  ike  momentum 
of  roteUvry  motion.  Its  action  may  be  compareti  to  that  of 
a  wheel,  which,  running  down  a  hill,  acquires  sufficient 
momentum  lo  cany  it  up  another.     There  are  several  toys 

»    which  owe  their  operation  to  the  same  principle,  of  which 
we  may  particularize  the  windmill,  whose  fliers  are  pulleil 
round  by  a  string  aflixed  to  the  axis  of  the  sails.     In 
playing  with  the  bandilor,  a  certain  address  is  required  to 
prevent  the  sudden  check  which  the  toy  would  oihenviee 
ive  when  it  arrived  at  the  end  of  the  string,  and  which 
would  necessarily  ^o  destroy  its  momentum  as  to  prevent 
h  its  winding  itself  up  again      Mr  Seymour  now  informed 
[  his  young  pupils  tliat  ha  had  an  experiment  to  eshibit, 
which  would  further  illustrate  m  a  very  pleasing  manner. 
the  truth  of  the  doctnne  of  its  inertits.     He  accordingly 


inverted  a  wine-glasa,  and  placed  a  shilling  on  its  foot ; 
and,  having  pushed  it  suddenly  along  the  table,  the  coin 
flew  otr  towards  the  operator,  or  in  a  direction  opposite  to 
that  in  which  the  glass  was  moving.  He  then  replaced  the 
shilling,  and  imparted  to  the  glass  a  less  sudden  motion ; 
and,  when  it  had  acquired  sufficient  velocity,  he  checiied  it, 
and  the  coin  darted  forward,  leaving  the  glass  behind  it. 

Louisa,  upon  witnessing  this  experiment,  observed  that 
s](e  felt  satisfied  of  the  correctness  of  her  father's  state- 
ment, when  he  told  her  that,  if  the  horse  suddenly  started 
forward,  when  she  was  at  rest,  she  wovdd  be  thrown  oft' 
behind,  and  that  if  it  should  suddenly  stop  on  the  gallop, 
she  would  be  precipitated  over  its  head.  The  children 
arranged  themselves  around  the  table,  in  order  to  consider 
several  curious  toys  which  Mr.  Seymour  had  collected  for 
the  purpose  of  explaining  the   nature   of  the  Centre  of 

"  But,  in  the  first  place,"  said  Mr,  Seymour,  "  can  you 
tell  me,  Tom,  what  is  meant  by  The  Centre  of  Gravity  ?  " 

"  Its  central  point,"  answered  the  boy. 

"  Certainly  not;  tlie  central  point  is  termed  its  centre 
of  maffnitude,  not  that  of  gravity  ;  and  it  is  only  when  a 
body  is  of  uniform  density,  and  regular  figure,  that  these 
centres  of  magnitude  and  gravity  coincide,  or  iall  in  the 

"  I  now  remember  that  the  centre  of  gravity  is  that 
point,  about  which  all  the  parts  of  a  ttody  exactly  balance 
each  other," 

"  Now  you  are  right ;  it  is,  in  other  words,  that  point 
in  which  the  whole  weight,  or  gravitating  influence,  of  a 
body  is,  as  it  were,  condensed  or  concentrated,  and  upon 
which,  if  the  body  be  freely  suspended,  it  will  rest  with 
security ;  and  consequently,  as  long  as  this  centre  is  sup- 
ported, the  body  can  never  fall ;  while,  in  every  other 
position,  it  will  endeavour  to  descend  to  the  lowest  place 
at  which  it  can  arrive," 
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"  Have  all  bodies,  whatever  may  be  their  shape,  a 
of  gravity?"  asked  Louisa. 

"  Undoubtedly." 

"  And  you  say  that  every  body  will  fldl  if  this  point  is 
nut  supported." 

"  Infiillibly.  And  now,  Tran,"  said  Mr.  Seymour,  "  can 
you  tell  me  what  is  meant  by  the  line  of  directum  ?" 

The  young  philosopher  was  unable  to  answer  this  ques- 
tion, and  his  father,  therefore,  informed  him  that,  if  a 
perpendicular  line  were  drawn  from  the  centre  of  gravity 
of  a  body  to  the  centre  of  the  earth,  such  a  line  would  be 
termed  the  line  of  direction ;  along  which  every  body,  not 
supported,  endeavours  to  fall ;  and  he  wa;s  also  informed 
that,  if  this  Kud  line  fell  within  the  base  of  a  body,  such  a 
body  waa  sure  to  stand ;  but  never  otherwise. 

Louisa  observed  that  she  was  not  quite  sure  slie  under- 
stood her  papa's  meaning,  and  therefore  begged  for  further 
explanation. 

"  I  will  exemplify  it  then,"  replied  Mr.  Seymour,  "  by 
a.  drawing.  Fig.  10  represents  a  load  of  atones  in  a  cart 
moving  upon  the  sloping  road  c  D  e  :  this  load  being  low 
down  in  the  cart,  b  will 
represent  its  centre  of 
gravity,  and  b  f  its  line 
of  direction,  which,  you 
perceive,  Iklls  much  within 
the  supporting  or  lower 
wheel  Q ;  and  there  can- 
not, therefore,  be  any  dan- 
ger of  such  a  cart  being 
overturned ;  but  in  fig.  1 1 

the  Centre  of  gravity  is  raised  from  its  former  pot^ition  to 
a,  and  h  i  is  now  the  line  of  direction ;  which,  fitUing 
without  the  base,  or  wheel  k,  the  load  will  not  be  sup- 
ported, and  must  consequently  fall.  These  figures,"  added 
Mr.  Seymour,  "  will  also  explain  a  fact  which  you  must 
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Iiave  frequemly  observed,  that  a  body  is  stable  or  firm  in 
jjroportiou  to  [he  breadth  of  its  base ;  hence  tlie  difficulty 
of  sustaining  a  tall  body,  like  a  walking-stick,  upon  its 
narrow  base ;  or  that  of  balancing  a  hoop  upon  its  edge,  or 
a  top  upon  its  point ;  while,  on  the  contrary,  it  is  almost 
impossible  to  upset  the  cone  or  the  pyramid,  since,  in  the 
latter  cases,  the  line  of  direction  falls  within  the  middle  of 
the  base,  the  centre  of  gravity  of  the  body  being  necessarily 

"  I  suppose,"  observed  Louisa,  "  that  this  is  the  reason 
why  carriages,  when  too  much  loaded,  are  so  apt  to  upset." 

"  Say,  when  too  much  loaded  on  their  lops,  and  you  will 
be  right.  As  you  now,  I  trust,  understand  this  part  of  the 
subject,  let  us  proceed  a  step  fiirther:  if  you  take  any 
body,  with  a  view  to  suspend  it,  is  it  not  evident,  that  if  it 
be  suspended  by  that  point  in  which  the  centre  of  gravity 
is  situated,  it  must  remain  at  rest  in  any  position  indif- 
ferently ?*' 

"  I  thought,"  said  Tom,  "  we  had  already  settled  that 
question." 

"  True,  my  dear  boy ;  but  there  is  another  question  of 
great  importance  arising  out  of  it,  and  which  you  have  not 
yet  considered :  tell  me,  should  the  body  be  suspended  on 
any  other  point,  in  what  position  it  can  rest  ?" 

"  I  do  not  exactly  understand  ihe  question," 

"  Therti  are,"  replied  his  father,  "only  two  positions  in 
which  it  could  rest,  either  where  the  centre  of  gravity  is 
exactly  above,  or  exactly  below,  the  point  of  suspension  ; 
HO  that,  in  short,  this  point  shall  be  in  the  tine  of  direction. 
Where  the  point  of  suspension  is  below  the  centre  of 
gravity,  it  is  extremely  difGcult  to  balance  or  support  a 
tall  body  by  such  a  method,  because  the  centre  of  gravity 
is  always  endeavouring  to  get  under  the  point  of  support. 
XiQok  at  this  diagram,  and  you  will  readily  compreh«id  my 
meaning,  s.  is  the  centre  of  gravity  of  the  diamond-shaped 
figure,  which   may  be  supported,  or  balanced,  on  a  pin 
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^H  passing  through  it  at  H,  as  long  as  ttie  centre  of  gravity  K 
^His  immediately  over  tiie  point  of  suspension  m;      gig.  is. 
^™    but  if  that  ceiitre  ia  removed  in  the  slightest  de-         ' 
gree,  either  to  the  right  or  left  of  its  place  k,        /\ 
the  body  will  no  longer  retain  its  erect  position    /  e  \ 
I  KM,  but  it  will  revolve  upon  m,  and  place 
itaelf  in  tlie  situatiou  indicated  by  the  dotted 
lines   beneath   the  point  m,   and   its  centre  of      /  \ 
gravitywill  now  be  removed  to  n,  directly  unrfer   /      jj\ 
u,  and  in  the  line  kl,  which,  as  you  well  know, 
is  the  line  of  direction.     Have  I  rendered  myself 
intellig-ible  ?  " 

I"  I  understand  it  perfectly,"  answered  Tom.  k 

"  And  do  you  also,  my  dear  Louisa?" 
Louisa's  answer  was  equally  satisfactory,  and  Mr.  Sey- 
mour went  on  to  stale  that  the  information  they  had  now 
acquired  would  enable  them  to  ascertain  the  situation  of 
the  centre  of  gravity  of  any  plane  surface  which  was 
portable,  notwithstanding  it  might  possess  the  utmost  irre- 
gularity  of  shape. 

"■  You   shall,   for  example,"  continued   he,  "  find  the 
centre  of  gravity  in  your  kite." 

»"  I  caimot  say,"   observed  Tom,  "  how  I  should  set 
about  it," 
"  Well,  fetch  your  kite,  and  I  will  explain  the  method." 
Tom  soon  produced  it,  and  the  tail  having  been  removed, 
Mr.  Sejmour  proceeded  as  follows  : —  Fig.  u. 

"  I  now,"  said  he,  "  suspend  the  kite  by 
the  loop  at  its  bow,  and  since  it  is  at  rest, 

twe  know  that  the  centre  of  gravity  must  be  . 
exactly  below  the  point  of  suspension ;  if, 
therefore,  we  draw  a  perpendicular  line  from 
that  point,  which  may  be  easily  done  by  a 
plumb-line,  with  a  weight  attached  to  it,  such 
a  line  will  represent  the  line  of  direction  (as 
indicated  by  a  b  in  fig.  13)." 
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"  It  is  dear  enough,"  said  Tom,  "  that  the  centre  of 
gravity  must  !ie  in  the  liiie  a&,  but  liow  are  we  to  find  in 
wliat  part  of  it  ?" 

"  By  suspending  the  kite  in  another  direction,"  answered 
Mr.  Seymour,  who  then  hutig  it  up  in  the  position  repre- 
sented at   fig.  14,    "  and  then   by 
drawing  another  perpendicular  from 
tlie  new  point  of  suspension." 

"  The  centre  of  gravity,"  said 
Louisa,  "  will  in  that  case  be  in  the 
line  ed,  as  it  was  before  in  that 
of  a  6." 

"In  both  the  lines'."  exclaimed 
Tom,  wtth  some  surprise ;  "  it  can- 
not be  in  two  places." 
"  And  therefore,"  added  Mr.  Seymour,  "  it  must  be  in 
that  point  in  which  the  lines  meet  and  cross  each  other  j" 
fio  saying,  he  marked  the  spot  g  with  hb  pencil,  and  then 
told  his  little  scholars  that  he  would  soon  convince  them  of 
the  accuracy  of  the  principle.  He  accordingly  placed  the 
head  of  his  stick  upon  the  pencil  mark,  and  the  kil«  was 
found  to  balance  itself  with  great  exactness. 

"  True,  papa,"  said  Tom,  "  that  point  must  be  the 
centre  of  ^ra,v'\ty,  fur  all  the  parts  of  the  kite  exactly 
balance  each  other  about  it." 

"  It  is  really,"  observed  Louisa,  "  a  very  simple  method 
of  finding  the  centre  of  gravity." 

"  It  is,"  said  Mr.  Seymour ;  "  but  you  must  remember 
that  it  will  only  apply  to  a  cerl«n  description  of  bodies: 
when  they  are  not  portable,  and  will  not  admit  of  this 
kind  of  evaminalion,  their  centres  of  gravity  can  only  be 
ascertained  by  experiment  or  calculation,  in  which  the 
weight,  density,  and  situation  of  the  respective  materials 
must  be  taken  into  the  account.  Having  proceeded  thus 
far,  you  have  next  to  learn  that  the  centre  of  gravity  is 
sometimes  so  situated  as  not  to  be  within  the  body,  but 
actually  at  some  distance  from  it." 
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I       "  Why,  papa !"  exclaimed  Tom,  "  how  can  that  possibly 

I  happen?" 

"  You  shall  hear.  The  centre  of  gravity,  as  you  have 
juHt  said,  is  thai  point  about  wliich  all  the  parts  of  a  body 
balance  each  other;  but  it  may  so  happen  that  there  is  a 
vacant  space  at  this  point.  Where,  for  example,  is  the 
ceutre  of  g^ravity  of  this  ring?  Must  it  not  be  in  the 
space  which  the  ring  encircles?" 

"  I  thinlt  it  must,"  said  Tom ;  "  and  yet  how  can  it  be 
ever  supported  without  toucliing  the  ring  ?" 

"  That  point  cannot  be  Rupported,"  answH«d  his  father, 
"  unless  the  ring  be  so  held  that  the  line  of  direction  shall 
&11  within  the  base  of  the  support,  which  will  be  tiie  case 
whether  you  poise  the  ring  on  the  tip  of  your  linger,  or 
suspend  it  by  astring,  aa  represented  in  the  figures  which  I 
havecopied  from  the'  Conversations  on 
Natural  Philosophy.'  I  need  scarcely 
add,  that  it  will  be  more  stably  sup- 
ported in  the  latter  position,  because 
the  centre   of  gravity  is   below  the  Ik 

point  of  suspension;  whereas  in   the  \i 

former  the  base  is  extremely  narrow, 
and  it  will,  consequently,  require  all  the  address  of  the 
balancer  to  prevent  the  centre  of  gravity  from  falling  be- 
yond it.  As  you  are  now  in  possession  of  all  the  leading 
principles  upon  which  the  operations  of  the  centre  of 
gravity  depend,  I  shall  put  a  few  practical  questions  to 
you,  in  onler  that  I  may  he  satisfied  you  understand  them. 
Tell  me,  thtjefore,  why  a  person  who  is  fearful  of  falling, 
as,  for  instance,  when  he  leans  forward,  should  invariably 
put  forward  one  of  hia  feet,  a*  you  did  the  other  day,  when 
you  looked  into  Overton  well  ?  " 

"  To  increase  his  base,"  answered  Tom  ;  "  whenever  I 
lean  greatly  forward,  I  should  throw  the  line  of  direction 
beyond  it,  did  I  not  at  the  same  instant  put  out  one  of  my 
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feet,  so  as  to  extend  my  base,  and  thus  to  cause  the  line 
lo  continue  within  it." 

"  Rightly  answered ;  and,  for  the  .same  reason,  a  porter 
with  a  load  on  his  back  leans  forward  lo  prevent  his  burthen 
frnm  throwing  the  line  of  direction  out  of  the  baae  behind. 
So  the  horse,  in  drawing  a  heavy  weight,  instinctively  leans 
forward,  in  order  lo  throw  the  whole  of  liis  weigiit  aa  a 
counterbalance ;  and  yet,"  observed  Mr.  Seymour,  "  we 
are  in  the  habit  of  ignorantly  restraining  him  by  a  bearing'- 
rein,  in  consequence  of  wiiich  he  has  lo  call  in  the  aid  of 
his  muscles,  by  which  a  very  unnecessary  exhaustion  of 
strength  b  produced.  Thus  is  it  that  German  and  French 
horses  draw  heavy  weights  with  apparently  greater  ease 
to  themselves,  because  the  Germans  tie  a  horse's  nose 
dowHwartU,  while  the  French,  more  wisely,  leave  them  at 
perfect  liberty.  But  to  proceed.  Did  you  ever  observe 
the  manner  in  which  a  wonian  carries  a  pail  of  water  ?  " 

"  To  be  sure,"  said  Tom*:  "  she  always  stretches  out  one 

"  The  weight  of  the  pail,"  continued  Mr.  Seymour, 
"  throws  the  centre  of  gravity  on  one  side,  and  the  woman, 
therefore,  strefehes  out  the  opposite  arm,  in  order  to  bring 
it  back  again  into  its  original  situation ;  did  she  not  do  this, 
she  must,  like  the  English  draug'ht  horses,  exert  her  muscles 
as  a  counteracting  force,  which  would  greatly  increase 
the  fatigue  of  the  operation :  but  a  pail  hanging  on  each 
arm  is  carried  without  difRculty,  because  they  balance  each 
other,  and  the  centre  of  gravity  remains  supported  by  the 
feet." 

"  I  see,"  said  Louisa,  "  that  all  you  have  said  about  the 
wonian  and  her  pail  must  be  true ;  but  how  could  she  have 
learned  the  principle  which  thus  enabled  her  to  keep  the 
centre  of  gravity  in  its  proper  place  ?  " 

"  By  experience.  It  is  very  unlikely  that  afie  should 
ever  have  heard  of  such  a  principle,  any  more  than  those 
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people  who  pack  carte  aud  wagpins,  and  yet  make  up  their 
loads  with  such  accuracy  as  always  to  keeji  tlie  line  of 
direction  in,  or  near,  the  middle  of  the  base.  But  to  pro- 
ceed to  another  example : — have  I  not  frequently  cautioned 
you  against  jumping  up  suddenly  in  a  boat?  Can  you  tell 
me  upon  what  principle  such  an  operation  must  be  attended 
with  danger?" 

"  I  suppose,"  said  Tom,  "  for  the  very  same  reason  that 
a  waggDit  is  more  likely  to  be  overturned  when  its  top  is 
too  heavily  laden  j  it  would  elevate  the  centre  of  gravity, 
and  thereby  render  the  line  of  direction  liable  to  be  tfirown 
beyond  the  base,  and  so  upset  the  boat." 

Mr.  Seymour  observed,  that  after  this  lesson  he  thought 
the  balancing  which  Tom  and  Louisa  had  witnessed  at 
Astley's  Theatre  last  year,  would  cease  to  appear  so  mira- 
eulous.  Louisa  declared  that  she  had  now  discovered  the 
whole  mystery. 

"  You  have  doubtless  perceived,"  said  her  father,  "  that 
the  art  entirely  consists  in  dexterously  altering  the  centre 
of  gravity  upon  every  new  position  of  the  body,  so  as 
constantly  to  preserve  the  line  of  direction  within  the  base. 
Bope-dancers  ettect  tlib  by  means  of  a  long  pole,  the  ends 
of  which  are  loaded  by  weights,  and  which  they  hold 
across  the  rope.  If  you  had  paid  sufficient  attention  to 
their  movements,  you  must  have  perceived  how  steadily 
they  fised  their  eyes  on  some  object  near  the  rope,  so  as  to 
discover  the  slightesi  deviation  of  their  centre  of  gravity 
to  one  or  the  other  of  its  sides,  which  they  no  sooner 
delect,  than  they  instantly  rectify  it  by  a  countervailiiig 
motion  of  their  [tole,  and  are  thus  enabled  to  preserve  the 
line  of  direction  within  the  narrow  base.  This  very  same 
expedient  is  frequently  practised  bj  ourselves ;  if  we  slip 
nr  stumble  witii  one  foot,  we  naturally  extend  tiie  opposite 
arm,  making  the  same  use  of  it  as  the  rope-dancer  does 
of  his  pole.  Many  birtb.  also,  ^y  means  of  their  flexible 
necks,  vary  the  position  of  their  centre  of  graWty  in  the 
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same  manner.  When  they  sleep,  they  turn  it  towards 
the  back,  and  place  it  under  the  wing,  in  order  to  lay  the 
greatest  weight  on  the  point  above  the  feet." 

"  What  an iiiterestuig subject  tfiis  is,"  cried  Louisa,  "and 
how  many  curious  things  it  is  capable  of  explaining !" 

"  Indeed  is  it ;  and  I  shall  take  an  opportunity  of  point- 
ing out  several  specimens  of  art  (11.)  which  are  indebted 
for  their  stability  to  the  scientific  application  of  the  prin- 
ciple we  have  been  considering ; — but  I  have  now  a  parados 
for  you,  Tom." 

"  Let  us  hear  it,  papa." 

"  How  comes  it  that  a  stick,  loaded  with  a  weight  at 
the  upper  extremity,  can  be  kept  in  equilibrio,  on  the  point 
of  the  finger,  with  much  greater  ease  than  when  the  weight 
is  near  the  lower  extremity,  or,  for  instance,  that  a  sword 
can  be  balanced  on  the  finger  much  better  when  the  hilt  is 
uppermost  ?" 

"  That  is  indeed  strange.  I  sliould  liave  tliought,"  re- 
plied Louisa,  "  that  the  higher  the  weight  was  placed 
above  the  point  of  support,  the  more  readily  would  the  line 
of  direction  have  been  thrown  beyond  the  base." 

"  In  that  respect  you  are  perfectly  right ;  but  the  balan- 
cer will  be  able  to  restore  it  more  easily  in  one  case  than 
in  the  other ;  since,  for  reasons  which  you  will  presently 
discover,  the  greater  the  circle  which  a  body  describes  in 
felling,  the  less  will  be  its  tendency  to  fall.  Look  at  the 
sketch  which  I  have  prepared  for  the  explanation  of  this 
fact,  and  I  think  you  wOl  readily  comprehend  the  reason 
of  it." 

"  When  the  weight  is  at  a  considerable  distance  from  the 
point  of  support,  its  centre  of  gravity,  in  deviating  either 
on  one  side  or  the  other  from  a  perpendicular  direction, 
describes  a  larger  circle,  as  at  a,  than  when  the  weight  is 
very  near  to  the  centre  of  rotation  or  the  point  of  support, 
as  at  b.  But,  in  a  large  (Hrcle,  an  arc  of  any  determinate 
extent,  sucJi  as  an  inch,  for  example,  describes  a  curve 
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I  which  deviates  much  less  irom  the  per])eiidicular  than  if 
the  cirole  were  less;   as  may  be  seen  by  comparing  the 
ions  of  the  swoni  at  d  and  e ;  aud  the  sword  at  d  will 


[  not  have  so  great  a  tendency  to  deviate  fiirther  from  the 
I  perpendicular,  as  that  at  e ;  for  its  tendency  to  deviate  alto- 
gether from  the  perpendicular  is  greater,  according  as  the 
tangent  to  that  point  of  the  arc,  where  it  happens  to  be, 
approaches  more  to  the  vertical  position.  You  see  then 
that  it  is  less  difficult  to  balance  a  tall,  than  a  sliorter  pole ; 
imd  it  is  for  the  »atne  reason  that  a  person  can  walk  with 
greater  security  on  high  than  on  low  BtUts." 

"  That  is  very  clear,''  said  Louisa,  "  although,  before 
your  explanation,  I  always  associated  the  idea  of  difficulty 
with  their  height." 

"  1  aupposfc,"  added  Tom,  "  that  the  whole  art  of  walk- 
ing on  atUts  may  be  explained  by  the  principles  you  have 
taught  us." 

"  Undoubtedly  it  may ;  for  the  equilibrium  is  preserved 
by  varying  the  poeition  of  the  body,  and  tjius  keeping  the 
.    centre  of  gravity  within  the  base." 

"  It  must  be  a  great  exertion,"  observed  Louisa. 

"  Before  custom  has  rendered  it  familiar :  after  which, 
there  is  no  more  fatigue  in  walking  on  stilts  than  ui  walk- 
ing on  our  feet.  There  is  a  district  in  the  south  of  France, 
near  Bourdeaus,  called  the  Desert  of  Landes,  which  runs 
along  the  sea-coast  between  the  mouths  of  the  Adour  and 
Giroude,  where  all  the  shepherds  are  mounted  on  stilts ; 
on  which  they  move  with  perfect  freedom  and  astonishing 


rapidity ;  and  so  easily  does  habit  enable  them  to  preserve 
their  balance,  that  they  run,  Jump,  stoop,  and  even  dance, 
with  ease  and  security."* 

"  How  very  odd  I"  said  Tom ;  "  what  can  be  their  motive 
for  such  a  strange  habit?" 

"  Its  objects,"  replied  hia  father,  "  are  important :  to 
keep  the  feet  out  of  the  water,  which,  during'  the  winter,  b 
deep  on  the  sands  ;  and  to  defend  them  irora  the  heated 
sand  during  the  summer ;  in  addition  to  (vhich,  the  sphere  of 
vision  over  so  perfect  a  flat  is  materially  increased  by  the 
elevation,  and  the  shepherds  are  thus  enabled  to  see  their 
Hocks  at  amucii  greater  distance.^  They  cannot,  however, 
stand  jierfectly  still  upon  their  stilts,  without  the  aid  of  a 
lon^  stafl",  which  they  always  carry  in  their  hands;  this 
guarda  them  against  any  accidental  trip,  and,  when  they 
wish  to  be  at  rest,  form.s  a  third  leg  that  keeps  them 
steady." 

"  I  suppose,"  said  Louisa,  "  that  tlie  habit  of  using  these 
stilts  b  acquired  while  they  are  very  young." 

"  It  is,  my  dear;  and  it  appears  that  the  smaller  the 
boy  is,  tlie  higher  are  his  stilts;  a  fiict  which  affords  a 
practical  proof  of  the  truth  of  what  I  have  just  stated." 

"  The  stork  is  said,  in  my  work  on  Natural  History,  to 
be  always  walking  on  stilts,"  said  Louisa ;  "  and  yet  it 
does  not  appear  to  fatigue  him." 

"  That  is  very  true,"  replied  the  father ;  "  but  you  luusi 
remember,  that  nature  has  furnished  the  bird  with  a  pro- 

■  StUtB  also  enjo^eJ  fur  ccnluriea  very  considerable  celeliiity  In  the 
oity  of  KoiDur.  The  frequent  inundatloDB  of  the  Metue  and  Ssmbrc, 
wbich  formerly  used  to  flood  it,  led,  doubtless,  in  the  first  instance  (<i 
tbeir  employment ;  but  that  wbieh  was  originally  a  necessity,  became 
in  Uie  cauise  of  time  an  amuecment,  and  one  that  developed  eingulnr 
festurei.  As  fnr  back  as  the  eleventh  century  may  be  traced  the  ex- 
iBten.ee  of  games  on  slilta,  which  gradaally  assumed  a  party  charac- 
ter; and  the  players  finally  Tesoived  themselves  inta  distinct  bodies, 
ready  at  all  lim«  to  do  battle  against  eiLch  other,  even  to  the  peril 
of  life  and  limb.— Ccn/t/fo'.  Tour  Ihrovgh  Ihe  faHey  of  the  .Wjbk. 

t  In  Seulland  stilts  are  used  to  pass  rivers. 


viaion,  by  which  the  legs  are  kept  extended  without  any 
exertioii  of  the  muscles,  in  tbe  manner  of  certain  strings ; 
a  structure  which  enables  it  to  pass  whole  days  and  iii^hls 
on  one  foot,  without  tlie  slightest  fiitigue.  If  you  will 
visit  the  cook  the  next  time  she  trusses  a  fowl,  you  will  at 
once  perceive  the  nature  and  utility  of  tliis  stniciure ; 
upon  bending  the  legs  and  thighs  up  towards  tlie  body, 
you  will  observe  that  the  claws  close  of  their  own  accord  ; 
now,  this  is  the  poaition  of  the  limbs  iu  which  the  bird 
rests  upon  its  perch,  and  in  this  position  it  sleeps  in  safety ; 
for  the  claws  do  their  office  in  keeping  hold  of  the  support, 
not  by  any  voluntary  exertion,  but  by  the  weight  of  the 
body  drawing  the  strings  tight." 

"  But,  papa,"  said  Tom,  "  I  have  yet  some  more  qiies- 
tinna  to  ask  you  on  the  subject  of  balancing.  I  am  not  at 
all  satisfied  about  many  of  the  tricks  that  we  saw  last  year ; 
indeed,  I  cannot  believe,  that  many  of  those  astonishing 
feats  can  be  explained  by  the  rules  you  have  just  given  us." 

"  I  very  well  know  to  what  you  allude,"  replied  Mr. 
Seymour.  "  Many  singular  deceptions  are  certainly  prac- 
tised by  removing  the  centre  of  gravity  from  its  natural 
into  an  artificial  situation,  or  by  disguising  its  place ;  thus, 
a.  cylinder  placed  upon  an  inclined  surface  may  be  made 
to  run  up,  instead  of  down  hill.  I  can  even  appear  to 
balance  a  pailful  of  water  on  the  slender  stem  of  a  tobacco- 
pipe;  but  I  shall  be  enabled  to  explain  the  naiure  of  these 
deceptions  by  some  toys  which  I  have  provided  for  yoiw 
amusement,  and  which  I  must  say  you  are  fully  entitled  to 
possess,  as  a  reward  for  tiie  clear  and  satis&ctory  manner 
in  which  you  have  this  day  answered  my  questions.  But 
see !  here  comes  Mr.  Twaddleton ;  he  would  really  seem 
to  possess  an  instinct  that  always  brings  him  to  the  Lodge 
whenever  I  am  preparing  some  amusement  for  you." 

The  vicar  smiled  as  he  entered  the  room,  but,  unwilling 
to  interrupt  the  lesson,  he  placed  his  fore-fing;er  on  his  lip, 
and,  with  a  significant  nod,  silently  took  a  seat  at  the  table. 
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The  children  laughed  aloud  at  this  cautious  deraeanour ; 
and  Tom  exclaimed,  "  Why,  Mr.  Twaddleton,  our  leseon 
ia  over,  and  we  are  going  to  receive  some  new  toys  as  a 
reward." 

"  I  have  here,"  said  BIr.  Sejmour,  as  he  opened  a  luTge 
wooden  box,  "  a  collection  of  figures,  wliich  will  always 
raise  themselves  upright,  and  preserve  the  erect  poEition  ; 
or  regain  it,  whenever  it  may  have  been  disturbed." 

He  then  arranged  these  figures  in  battalion  on  the  table, 
and  strikiug  them  flat  by  drawing  a  rod  over  them,  they 
immediately  started  up  again,  as  soon  as  it  was  removed. 
"These  figures,"  continued  he,  "were  bought  at  Paris 
some  years  ago,  under  the  title  of  Prussians." 

"  I  declare,"  exclaimed  the  vicar,  "they  remind  me  of 
the  rel)elliou3  spirits  whom  Milton  represents  as  saying 
that  ascent  is  their  natural,  and  desjcent  their  unnatural, 
motion."  • 

"I  have  seen  skreens  similarly  constructed,"  said  Mrs. 
Seymour,  "  which  always  rose  up  of  themselves,  upon  the 
removal  of  the  force  tliat  had  pressed  them  down." 
"  I  will  explain  their  principle,"  said  Mr.  Seymour. 
"  Suppose  we   first  examine   the    construction   of    the 
figure,"  observed  the  vicar.     "  Bless  me !  why  it  ia  like 
the  poet  Philotua  of  Cos,  who  was  so  thin  and  light,  that    I 
lead  was  fastened  to  his  shoes  to  prevent  his  being  blown     | 
away,"  f  | 

*  The  vicar  here  alludes  to  the  speech  orMoloch  (Paradise  Lost,  Ii.      | 
it  I.  75);—  I 

"  That  in  our  proper  motiDn  we  aeceud 
Up  to  our  imH-ve  seat :  deacent  aud  faU 
To  us  ia  adverse." 
t  This  story  is  related  by  ^lian,  who  at  the  same  time  discredit*  it, 
for.  Bays  he,  "  how  could  he  carry  about  a  aufflolent  weight  to  prevent 
bis  being  blown  away,  if  he  were  so  weak  as  not  to  be  able  to  resist  the 
lea  hreeie?''    Thia  matter-Qf-fael  way  of  regarding  a  humorous  feble 
Is  exceedingly  lunusing,  aad  reminds  the  author  of  a  somewhat  dmlliLC 
oriticlam  upon  an  American  stocj  which  he  had  related.     A  traveller, 
after  u  long  jmirney,  auxioualy  looked  oboul  for  some  inn  wherein  his    j 


I 


•'  The  figure,"  said  Mr.  Seymour,  "ia  made  of  the  pith 
of  the  elder-tree,  which  is  extremely  light,  and  is  affixed 

the  half  of  a  leaden  bullet;  on  account, 
therefore,  of  the  disproportion  between  the 

ight  of  the  figureand  that  of  its  base,  we 
may  exclude  the  consideration  of  the  for- 
mer, and  confine  our  attention  to  the  latter. 
The  centre  of  gravity  of  the  hemispherical 
base  is,  of  course,  in  its  axis ;  and  there- 
fore tends  to  approach  the  horizontal  plane 
as  mucb  as  possible,  and  this  can  never  be 
accomplished,  until  theaxis  becomes  perpen- 
dicular to  the  horizon.     Whenever  the 
any  other  position,  the  centre  of  gravity  is  not  ii 
place  to  which  it  can  descend,  as  may  be  f 
diagram  which  I  have  Just  sketched. 
If  the  axis  a  i  be  removed  to  c  d, 
it  is  evident  that  the  centre  of  gra- 
vity will  be  raised,  and  that,  if  left 
alone,  it  would  immediately  descend  ^ 

again  into  its  original  position." 

"I  understand  it  perfectly,"  said  Tom.     "When  the 
axis  a  &  is  perpendicular,  the  centre  of  gravity  will  be  in 

jsded  hone  might  have  a  bait;  but  nil  in  void,  no  such  uccommodUion 
wu  to  be  fhund  ;  hia  neit  attempt  was  to  fin<l  a.  grass;  spot  that  coutd 
aSbrd  same  pas!uiage,  but  in  this  og&iD  be  failed.  In  this  dilemma 
his  ingenuity  suggested  a  resource,  wiiich  proves,  for  the  ihousandtb 
BUd  first  time,  the  tenth  of  the  old  adage,  tliat  "Neeeseilj  ia  the  muthec 
of  InveDtioD  \**  drawing  fi^m  hia  pocket  a  pair  of  green  gla^a  spectacles, 
he  placed  them  upon  the  horse's  face,  and  led  him  into  a  carpenter's 
yard,  vhen  Che  deluded  animal  immediately  commeaced  his  meal  upon 
the  shavings  of  wood  and  sawdust.  The  absurdity  of  this  story  necea- 
sarlly  excited  a  general  laugh,  but  with  one  eiception  ;  it  was  evident 
that  one  of  Che  oompany  did  not  sympathise  wilhliiB  companions,  and 
afCcTB  few  minutes  of  apparent  alMtractlon,  he  exclaimed,  with  an  air 
of  much  aolenmity,  "  I  must  beg  your  pardon,  sir,  but  I  entertain  strong 
doubts  as  to  the  truth  of  your  story,  for  I  cannot  anderstand  how  the 
spectacles  could  have  been  fixed  on  the  horse's  nose."  So  true  !s  the 
saying,  that  "  Ihr  pronperitt/  iifajcst  liet  in  the  ear  of  him  wAo  hear'  it." 
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its  lowest  point,  or  as  near  the  earth  as  it  can  pkce  itself; 
when,  therefore,  the  figure  is  pressed  down,  the  centre  of 
gravity  is  raised,  and,  consequently,  on  the  remoTal  of  that 
pressure,  it  will  descend  tu  its  original  position,  and  thus 
raise  the  figure.'' 

'■  I  see  you  understand  it.  Here,  then,"  coutinued  Mr. 
Seymour,  "  is  another  toy  in  further  illustration  of  our 
subject.  It  consists  of  a  small  figure, 
supported  on  a  stand  by  a  ball,  which 
is  quite  loose ;  and  yet  it  is  made  to 
turn  and  balance  itself  in  all  direc- 
tions, always  recovering  its  erect  posi- 
tion, when  the  force  applied  lo  it  is 
removed.  The  two  weights,  in  this 
case,  bring  the  centre  of  gravity  con- 
siderably MotD  the  point  of  suspension 
or  support,  and  therefore  maintain 
the  figure  upright,  and  make  it  resume 
its  perpendicular  position,  after  it  has 
been  inclined  to  either  side;  for  the  centre  of  gravity 
cannot  place  itself  as  low  as  possible,  without  making  the 
figure  stand  erect." 

"  Tliat  is  very  evident,"  cried  Louisa. 
"  I  shall  next  exhibit  to  jou,"  continued  Mr.  Seymour, 
"  a  toy  that  furnishes  a  very  good  solution  of  a  popular 
paradox  in  mechanics ;  viz.  A  body  luwing  a  tendency  to 
fall  by  its  own  weight,  how  to  prevent  it  from  falling,  by 
adding  to  it  a  weight  on  the  same  side  on  which  it  tends 
to  fall." 

"Thatis  indeeda  parados  !"  eselaimed  Louisa.  '■  The 
next  time  I  see  the  gardener  sinking  under  the  load  of  a 
heavy  sack,  I  shall  desire  him  to  lighten  his  burden  by 
doubling  its  weight." 

"  Will  you,  indeed.  Miss  Pert  ?  I  do  not  think  so,  after 
you  have  seen  the  operation  of  the  toy  I  am  now  about  to 
exhibit.     Here,  you    perceive,  is  a   horse,  the  centre  of 


gravitj-  of  which  would  be  somewhere  about  the  middle  of 
its  body  i  it  is,  llierefore,  very  evident  that,  if  1  were  to  place 
its  hinder  legs  on  the  edge  of 
the  table,  the  line  of  direetioa 
would  tall  considerably  beyond 
the  base,  arid  the  horse  must 
be  precipitated  to  the  ^ouud ; 
you  will,  however,  perceive  that 
there  is  a  stiff  wire  attaclie<i  to 
a  wejg'iit  «liich  is  connected 
with  the  body  of  the  horse,  and  v 

by  means  of  such  an  addition,  ^~^ 

the  horse  prances  with  perfect  security  at  the  edge  of  the 
precipice  ;  so  that  the  figure  wliich  was  incapable  of  support- 
ing itself  is  actually  prevented  from  fulling,  by  adding  a 
weight  to  its  unsupported  end  !" 

The  children  admitted  the  truth  of  this  siatemeut,  and 
were  not  iraraeiiiately  prepared  to  explain  it. 

"  The  weight,  indeed,  appears  to  be  added  on  that  side  ; 
but,  in  reality,  it  is  on  the  opposite  side,"  said  the  vicar. 

"  In  order  to  produce  the  desired  eiftct,"  observed  Mr. 
Seymour,  "  the  wire  must  be  bent,  so  as  to  throw  the 
weight  far  back,  under  the  table ;  by  which  contrivance, 
since  the  centre  of  gravity  of  the  whole  compound  figure  is 
thrown  into  the  leaden  weight,  the  hind  legs  of  tlie  horse 
thuB  become  the  point  of  suspension,  on  which  the  ball  may 
be  made  to  vibrate  with  perfect  security." 

"  Now  I  understand  it,"  cried  Tom ;  "  instead  of  the 
weight  supporting  tie  horse,  the  horse  supports  the 
weight." 

"  Exactly  so.  Ton  perceive,  tiierefore,  from  these  few 
examples,  that  the  balancer,  by  availing  himself  of  such 
deceptions,  and  combining  with  them  a  considerable  degree 
of  manual  dexterity,  may  perform  feats,  which,  at  first  sight, 
will  appear  in  direct  opposition  to  the  laws  of  gravity.  Tiiere 
is  also  anotlier  expedient  of  whicii  tiie  balancer  avails  him- 
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wonder  of  his  perfomiances,  and  that  is 
the  influence  of  rotatory  motion,  which,  you  will  presently 
see,  may  be  made  to  counteract  the  force  of  gravity." 

"  I  remember  that  tlie  most  surprising  of  all  the  tricks  I 
witnessed  was  one,  in  which  a  sword  was  suspended  on  a 
key,  which  turned  round  on  the  end  of  a  tobacco-pipe  ;  on 
the  top  of  the  sword  a  pewter-plate  was,  at  the  same  time, 
made  to  revolve  with  great  velocity." 

"  I  well  remember  tiie  trick  to  which  you  allude.  The 
rotatory  motion  prevented  the  sword  from  falling',  just  as 
you  will  hereafter  find  the  spinning  of  the  top  will  preserve 
it  in  an  erect  position.  There  is  also  another  effect  pro- 
duced by  rotatory  motion,  with  which  it  is  essential  that 
you  should  become  acquainted.  Tou  no  doubt  remember 
that  momentum,  or  tlie  velocity  of  a  body,  wUl  compensate 
for  its  want  of  matter.  A  nmuber  of  bodies,  therefore, 
although  incapable  of  balancing  each  other  when  in  a  state 
of  rest,  may  be  made  to  do  so,  by  imparting  to  them  dif- 
ferent degrees  of  motion,  I  believe  that  you  are  now  ac- 
quainted with  all  the  principles  upon  which  the  art  of 
balancing  depends ;  and  I  have  little  doubt,  should  we 
^ain  witness  a  performance  of  this  kind,  that  you  will  be 
able  to  explain  the  tricks  wliich  formerly  appeared  to  you 
so  miraculous." 
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CHAPTER   V. 

:     ICUBLERS,     1 


Early  on  Monday  morning  did  tlie  young  group  assemble 
in  the  library ;  ttiey  had  been  told  by  Mrs,  Seymour  that 
their  father  had  received  a  new  toy  of  a  very  interesting 
and  instructive  nature,  and  we  can  easily  imagine  the 
eagerness  with  which  they  anticipated  the  sight  of  it. 

"I  trust,"  said  Mr.  Seymour,  "that  after  our  late  dis- 
cussion, the  subject  of  the  centre  of  gravity  is  thoroughly 
understood  by  you  all.     I  have  also  reason  to  think  that 


tie  nature  and  effects  of  what  is  termed  momentum  have 
been  rendered  intelligible  to  you." 

"  I  certainly  understand  both  those  subjects,"  answered 
Tom;  and  so  thought  the  rest  of  the  party. 

"  Well,  then,  I  will  put  your  knowledge  to  the  test," 
observed  Mr,  Seymour,  "  for  you  shall  explain  to  me  the 
mechanism  of  these  Chinese  Tumblers."  Upon  which  he 
produced  an  oblong  bos,  which,  by  opening,  formed  a 
series  of  staire  or  steps,  and  took  from  a  drawer  at  ita  end 
two  grotestiue  figures  (Clown  and  Pantaloon),  which 
were  connected  with  each  other  by  two  poles,  which  they 
appeared  in  the  attitude  of  carrying,  pretty  much  in  the 
way  that  the  porters  carry  the  poles  of  a  sedan-chiur.  The 
foremost  figure  was  then  placed  up  on  tlie  top  step,  when  to 
the  great  astonishment  of  the  whole  party,  the  figures  very 
deliberately  descended  the  several  stairs,  each  turning  over 
the  other  in  succession. 

"  There  was  a  period  in  our  history,"  observed  Mrs. 
Seymour,  "  when  so  marvellous  an  exhibition  would  have 
subjected  the  inventor  to  the  penalties  of  sorcery," 

"That,"  remarked  Mr.  Seymour,  "may  be  said  of  most 
of  the  other  inventions  which  I  have  yet  in  store  to  illustrate 
tlie  powers  conferred  upon  us  by  a  knowledge  of  natural 
philosophy ;  but,  as  far  as  mechanical  skill  is  concerned,  I 
doubt  whether  the  ancients  did  not  even  surpass  us,  especially 
in  the  art  of  constructing  automata ;  and  as  quicksilver  was 
known  in  the  remotest  ages,  I  think  it  not  improbable  that 
it  was  one  of  the  agents  employed  by  them  on  such  oc- 
casions. If  I  remember  right,  Aristotle  describes  a  wooden 
Venus,  which  moved  by  means  of  'liquid  silver;'  then, 
again,  the  moving  tripods  which  Apollonius  siw  in  the 
Indian  temples — the  walking  statues  at  Antium,  and  in  the 
temple  of  Hierapolis,  and  tlie  wooden  pigeon  of  Archytas," 

•  Upon  this  subject,  Sir  David  BrewBter'a  Introdnclory  Letter  on 
Natural  Magic  will  be  read  with  interest  and  aiivimtage.  It  has  also 
been  very  ably  inveelieated  by  M.  C.  Mognin,  iu  successive  numbEn 
of '  Sanu  da  daa  monda.' 
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ought,  undoubtedly,  to  be  regarded  as  evidences  of  their 
mechanical  resources.  But  let  us  reserve  these  literary 
questions  for  the  better  judgment  of  our  worthy  friend  the 
vicar,  and  proceed  to  consider  the  mechanism  of  the  toy 
before  us.  Tom,"  continued  he,  "take  the  figures  in  your 
hand  and  examine  them." 

No  sooner  had  the  young  philosopher  received  the 
figure:?  from  the  hand  of  his  fiither  than  he  declared  thai 
the  tubes  were  hoUow,  and  tliat  he  felt  some  liquid  running 
backwards  and  forwards  in  them. 

"  Tou  are  quite  right,  my  boy,"  said  Mr.  Seymour,  '■  they 
contain  quicksilver." 

"  Now  then  I  understand  it,"  cried  Tom ;  '■  the  quick- 
ailver  runs  down  the  tubes  and  altera  the  centre  of  gravity 
of  the  figures,  and  so  makes  them  tumble  over  each  other," 

"  Well,  I  acknowledge  that  is  no  bad  guess  as  a  begin- 
ning, and  will  certainly  explain  the  first  movement ;  but 
you  will  be  pleased  to  recollect  that  the  instant  a  new 
centre  of  gravity  is  thus  produced  the  figures  must  remain 
at  rest — how,  then,  will  you  explain  their  continued 
motion  ? " 

"  You  said  something,  I  think,  about  momentum  ;  i.li<l 
you  not,  papa?  " 

"Certainly;  and  to  its  agency  the  continuance  of  the 
motions  is  to  be  ascribed ;  but  I  will  explain  the  operation 
more  fully." 

Mr.  Seymour  theti  proceeded  to  point  out  the  mechanism 
and  movements  of  the  toy  in  a  manner  which  we  shall  en- 
deavour to  convey  to  our  readers  by  the  aid  of  the  anuexeii 
engraving. 

'■  As  soon  as  the  figure  A  is  placed  upon  the  step  D,  in  Ihe 
position  A  B.  the  quicksilver,  by  running  down  the  inclined 
tubes,  swings  the  figure  B  round  to  C  ;  and  the  centre  of 
gravity  having  been  thus  adjusted,  the  whole  would  remain 
atrest  but  for  the  contrivance  to  be  next  described.  Besides 
tlieir  coniiesion  with    the  poles    by  means  of  pivots,  the 


figures  are  connected  with  each  other  by  silken  strings, 
which  keep  the  figure  B  steadily  in  its  position,  while  it 
traverses  the  arc  until  it  arrives  at  C,  when  their  increased 
tension  has  the  effect  of  capsizing  it,  and  of  thus  producing 
a  momentum,  which,  by  carrying  lis  centre  of  gravity  be- 
yond the  line  of  direction,  causes  it  to  descend  upon  the 
step  E,  when  the  quicksilver,  by  again  flowing  to  the 
lowest  part  of  the  tubes,  places  the  figures  in  the  same 
position,  only  one  step  lower,  as  they  were  at  the  com- 
mencement of  their  action ;  and  thus,  by  successive  repeti- 
tioDs  of  the  same  changes,  it  is  quite  evident  that  the  figures 
must  continue  to  descend  as  long  as  any  steps  remain  for 
their  reception." 

"I  understand   it  perfectly,"  observed  Louisa,  with  a 
smile  of  satisfaction. 
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"  I  need  searcely  say,"  continued  Mr.  Seymour,  "  that 
there  are  some  niceties  in  the  adjustmeat  of  tlie  minuter 
partd  of  the  apparatus,  without  which  the  effect  could  not 
bo  accomplished  ;  the  quantity  of  quicksilver,  for  mst&nce, 
must  bear  its  proper  proportion  to  the  weight  and  diniensions 
of  tiie  figure ;  and  in  order  to  prevent  its  too  rapid  passa^ 
along  the  inclined  tubes,  stringe  are  strelclied  across  their 
interior  to  retard  the  stream.  Then,  agmn,  some  manage- 
ment is  necessary  with  regard  to  the  silken  strings,  in  order 
to  ensure  a  necessary  degree  of  tension.  I  wilt  now  show 
you,"  said  he,  •'  a  single  tumbler,  which  will  perform  the 
same  motions  without  die  assistance  of  any  tubes." 

''  But  not  without  quicksUver,"  observed  Tom,  •'  widch, 
I  suppose,  must,  in  this  case,  be  put  into  the  body  of  the 
figure." 

"You  are  quite  right ;  and  it  is  made  to  pass  &om  one 
extremity  of  its  body  to  the  other  through  a  small  orifice, 
which  has  the  same  effect  as  the  strings  in  the  tubes,  in 
breaking  the  current  and  preventing  its  too  rapid  motion. 
In  all  other  respects,  the  principle  is  the  same  as  in  the 
double  figures." 

Just  as  Mr.  Seymour  had  terminated  his  exhibition  of 
'Ze  petti  Culbuteur,'  the  welcome  appearance  of  the  vicar 
iniused  fresh  spirits  into  the  little  party. 

"My  dear  friends,"  said  Mr.  Twaddleton,  "  I  have  been 
most  provokiugly  detained  by  that  tiresi>me  etj'mologist 
Jefirey  Prybabel.  I  made  many  efforts  to  escape,  but  I 
was  as  a  fly  in  a  cobweb." 

"  At  all  events,  I  am  glad  to  find  that  you  have  not  been 
strangled  by  Mutes.  I  knew  Prybabel  well,"  observed  Mr. 
Seymour,  "  when  he  practised  as  a  Conveyancer  in  Gray's- 
Inn,  and  went  by  the  nickname  of  the  Mioi  Act;  for,  in 
fluch  horror  was  he  held,  tiiat,  if  a  number  of  jiersons  were 
OOngr^ated,  liis  approach  was  sure  to  disperse  tiiem.  But 
what  has  been  the  subject  of  your  discourse  ? — was  the  ety- 
mologist merely  airing  his  vocabulary,  or  did  he  propose 
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some  difficult  question  for  discussion  ?  Be  this,  however, 
as  it  may,  I  (rill  venture  to  say  that  he  was,  as  usual, 
loquacious  on  the  subject  of  mutes — dry  on  the  use  of  liquids, 
and  descanting  without  end  on  the  importance  of  a  ter- 
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"  Mr.  Seymour,  I  am  really  and  truly  asliaraed  of  you  ; 
punning  under  any  circumstances  is  a  most  vesatious  habit, 
but  when  employed  to  distort  the  meaning  of  language  it 
becomes  absolutely  criminal." 

To  turn  the  subject  of  this  discourse,  the  vicar  proceeded 
to  inform  Mr.  Seymour  that  he  had  no  sooner  escaped  from 
the  fangs  of  Prybabel  than  he  encountered  Pob/pkernvs. 
Our  readers  may,  perhaps,  wonder  who  this  Polyphemus 
oould  have  been ;  we  must,  therefore,  inform  tliem  that 
Mr,  Twaddleton,  whose  ideas  were  always  tinctured  with 
classical  colouring,  had  bestowed  this  appellation  upon  the 
renowned  Dr.  Doseall,  the  Eaculapius  of  Overton,  because, 
as  he  said,  his  practice  was  like  the  Cyclops,  strong  but 
blind;  and  Mr.  Seymour  declared  that  the  similitude  was 
even  more  perfect  than  the  vicar  had  contem plated,  for  he 
observed  that  he  certainly  fettened  upon  the  unhappy  victims 
who  fell  within  his  clutches. 

With  all  our  respect  for  the  liberality  of  Mr.  Seymour 
and  the  kind-heartedness  of  the  vicar,  we  must,  in  justice 
to  this  respectable  son  of  Apollo,  express  our  disapprobation 
at  so  unprovoked  a  sarcasm.  We  acknowledge  that  Dr. 
Doseall,  by  the  aid  of  low  bows  and  high  charges — of  little 
ailments  and  lai^e  potions,  had  contrived  to  secure  a  very 
comfortable  balance  on  the  creditor  side  of  his  worldly 
ledger.  We  also  admit,  that  after  the  example  of  other 
celebrated  practitioners,  he  had  one  sovereign  remedy,  which 
he  administered  in  every  disease.  But  wliat  of  that  ?  he 
was  often  successful  in  his  cures — that  is  to  say,  his  patients 
sometimes  recovered  after  they  had  taken  his  physic;  and 
is  not  that  the  test  conventionally  received  in  proof  of  the 
skill  or  ignorance  of  greater  physicians  than  Dr.  Doseall? 
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I  Mor  can  we  persuade  ourselves  into  the  belief,  tiiat  a  doctor 
I  who  faitlifully  adheres  to  one  single  remedy,  is  less  likely 
I  to  be  rig-ht  than  those  restless  spirits  who  are  eternally 
I  coquetting  with  all  the  preparations  of  the  Phannaeopceia 
I  witliout  ever  remaining  steady  to  any  one  of  tiiem.  It  has 
Lbeen  truly  remarked,  that  the  clock  which  stands  still  and 
Bjniuts  sted&stly  io  one  direction,  is  certain  of  being  right 
n  the  twenty-four  hours,  while  others  may  keep  going 
nntiiiually,  and  as  continually  going  wrong.  Being  our- 
3  doctois,  we  merely  throw  out  this  hint  for  the 
BeoDsideration  of  those  who  are  learned  in  such  matters ;  but 
mwe  heg  pardon  of  our  readers  for  this  digression. 

"  Well,"  said  Mr.  Seymour,  "  I  am,  at  all  events,  re- 
I  see  our  Trojan  in  safety,  after  such  perilous  ad- 
P-rentures ;    and  I  hope  that  he  is  now  prepared  to  set  sail 
again  with  us,  on  a  new  voyage  of  discovery.     I  have  been 
,"  continued  he,  "in  explaining  atill  farther  the 
nature  of  mometituni,  and  I  now  propose  to  exhibit  an  ex- 
periment of  a  diiferent  kind,  ia  order  to  illustrate  the  same 
subject.     Tou,  no  doubt,  remember,"  continued  Mr.  Sey- 
mour, •'  that  velocity  makes  up  for  weight ;  and  therefore, 
although  a  fluid,  as  air,  or  water,  may,  in  a  state  of  qui- 
be  unable  to  support  a  body,  yet,  by  giving  it  a 
»certain  velocity,  it  may  acquire  a  sustaining  power.    I  have 
Khere  several  gilded  pith-balls,  througli  one  of  which  I  have 
eun  two  pins,  at  right  angles  to  each  other:   the  naked 
ints,  you  perceive,  are  defended  with  sealing-wax,  to  pre- 
mt  any  mischief  that  might  arise  from  their  accidentally 
'■noming  into  contact  with  your  face.     By  means  of  this 
brass  tube  (the  stem  of  a  tobacco-pipe  will  answer  the  same 
purpose),  I  shall  produce  a  current  of  air  by  my  breath, 
and  you  will  observe  that  the  little  ball  will  continue  to 
'  uioe,  as  if  unsupported." 

Ir.  Seymour  then  placed  the  pith-ball  at  the  end  of  the 
:,  and,  inserting  its  other  extremity  in  his  mouth,  blew 
the  ball,  which  immediately  rose  in  the  air,  and  con- 
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linued  to  float  about  for  several  seconds :  he  then  drew  in  his 
breath,  and  caught  it  with  much  adrlress  on  one  of  its  points; 
and  in  this  manner,  alternately  floating  and  catching  it,  did  he 
continue  to  delight  the  wondering  group  for  several  minutes. 
^  Tom  received  the  lube  and  ball  from 

the  hand  of  his  iathn*,  and  soon  suc- 
ceed^ in  playing  with  it.  Observe, 
gentle  reader,  the  address  with  which 
the  boy  manages  it. 

"  This  reminds  meof  my  pea-shooter," 
said  Tom,  as  he  removed  the  tube  from 
■  his  mouth,  "  with  which  I  have  often 
shot  a  pea  across  the  play-ground." 
'■  Esactly ;  and  jou  will  now  understand  the  nature  of 
the  force  by  which  yonr  pea  was  projected.  The  air  blown 
from  the  lungs,  gains  such  momentum  from  the  contracted 
channel  in  which  it  flows,  as  to  impart  considerable  velocity 
to  the  ]jea  placed  within  the  influence  of  its  current." 

Mrs.  Seymour  okserved,  that  she  had  lately  read  in 
Waterton's  "Wanderings  in  South  America,"  a  very  in- 
teresting account  of  the  Indian  blow-pipe,  which  the  natives 
of  Guiana  employ  as  an  engine  for  projecting  their  poisoned 
arrows,  and  which  owes  its  power  to  the  principle  of  which 
Mr.  Seymour  had  just  spoken,  and  its  unerring  accuracy  to 
the  skiliul  address  of  the  Indian  who  uses  it.  (12.) 

"  Mr.  Seymour,"  said  tlie  vicar,  "  I  much  like  your  ex- 
periment wdth  the  pith-balls ;  but  do  tell  me  the  use  of  the 
pins  that  are  passed  through  them." 

■'  They  are  not  absolutely  necessary  for  tlie  success  of 
the  experiment;  indeed,  I  ought  to  have  stated,  that  their 
only  use  is  to  ensure  the  elevation  of  the  ball  to  a  certain 
distance  above  the  orifice  of  the  tube,  before  it  is  set  adrift." 
'■ '  JVe  tarbcUa  voleat  rapidis  ludibria  ventis'  as  Vii^ 
has  it.  I  duly  appreciate  the  contrivance  ;  but  if  the  ball 
was  set  off  at  a  distance  from  the  orilice,  such  an  expedient 
would  be  unnecessarj-." 
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•'  Cert^nly,"  answered  Mr.  Seymour ;  "  I  will  soon 
convince  you  that,  under  the  condition  you  propose,  the 
pins  Etre  not  essential." 

So  saying,  he  placed  the  tube  in  his  moutji,  and  by  care- 
fully holding'  the  ball  at  a  distance  of  about  Jialf  an  inch 
from  its  orifice,  he  was  enabled  to  conKign  it  at  once  to  a 
conlinous  and  steady  streani  of  air,  which  can  never  be 
commanded  at  the  point  from  which  the  air  issues  ;  and  iie 
thus  succeeded  in  sustaining  the  ball  in  motion,  in  tiie  same 
manner  as  he  did  in  the  preceding  experiment. 

"  We  will  now  proceect  to  the  orchard,"  said  Mr.  Sey- 
mour, ■■  where  I  have  prepared  another  pleasing  exhibition 
of  a  similar  description." 

The  party  accordingly  left  the  Ijotlge,  and  when  they 
had  arrived  at  the  fountain,  their  father  produced  a  small 
wooden  figure,  of  which  the  annexed  is  a  sketch.  Within 
its  base  was  fised  a  hollow  sphere,  or  ball 
of  thin  copper,  which  when  properly  ad- 
justed on  a  fountain,  or  jet  d'eau,  was  sus- 
tained by  the  momentum  produced  by  the 
velocily  of  the  stream  ;  so  that  the  wliole 
figure  was  balanced,  and  made  to  dance  on 
the  fountain,  aa  the  pith-ball  had  been  made 
to  play  in  the  current  of  air. 

The  children  were  much  gratified  at 
witnessing  so  curious  an  exhibition.  Mr. 
Twaddleton  laugjied  Jieartily  at  the  ludi- 
crous effect  it  produced,  and  observed  that, 
although  he  liad  never  before  seen  ihe  ex- 
periment, he  had  frequently  heard  of  it ; 
and  he  added,  that  he  understood  it  to  be 
a  very  common  toy  in  Germany  and  Hol- 
land. 

"  I  have  for  some  time,"  said  Mrs.  Seymour,  "  been  try- 
ing to  construct  a  light  figure  of  this  kind,  which  shall 
dance  on  a  current  of  air ;  and  I  believe  I  have  at  length 


succeeded.  The  head  I  have  fiirraed  of  ihe  seed-vessel  of 
the  Antirrhinum,  which  has  a  striking  resemblance  to  a 
iace,  and  possesses,  moreover,  the  indispensable  condition 
of  lig;htness.  The  dress  is  made  of  silver  paper,  stretched 
over  a  cone  of  h  -«  ma  nal.  From  its  appearance  I 
have  named  it   h   Fly    y  W    h." 

"  I  adniire  j  j      "aid  Mr.  Seymour,  "  and  I 

have  no  reason       d     b     h         cess  of  your  enterprise." 

"  I  found  it  utinued  Mrs.  Seymour,  "  to 

place  a  stage  of  ca  d  bel  v  h  rifice  of  the  tube,  in  order  to 
titeady  the  figure  as  she  rises,  and  to  receive  her  as  she  lalls." 

"  Your  principal  care,"  observed  her  husband,  "  must  be 
to  throw  the  centre  of  gravity  of  the  figure  as  low  as  pos- 
sible, and  which  you  may  readily  accomplish  by  shot  sus- 
pended by  silken  strings  from  the  base  of  the  figure." 

On  tlie  party  returning  lo  the  library,  Mr.  Seymour 
expresised  a  wish  tliat,  before  they  suspended  their  morning's 
recreations,  they  should  take  into  consideration  a  peculiar 
property  of  matter,  which  they  had  not  yet  discussed. 

"  And  what  may  that  be  ?  "  asked  Louisa. 

"  Elasticity,"  replied  her  fiither ;  "  and  1  « ish  to  hear 
whether  Tom  can  explain  lo  us  the  meaning  of  the  term." 

Tom  very  well  knew  what  was  meant  by  Elasticity ;  but 
he  was  like  many  a  merchant  with  a  bill  of  excliange,  who, 
although  well  acquainted  with  its  value,  has  not  sufficient 
small  change  to  cash  it.  Tom  wanted  words  to  enable  him 
to  furnish  a  clear  definition ;  his  fether,  tlierefore,  kindly 
relieved  his  emi)arrassment,  by  informing  him  that  "it 
was  a  property  inherent  in  certain  bodies,  by  which  they 
possessed  a  disposition  to  have  their  form  altered  by  force 
or  pressure,  and  to  recover  it  on  the  removal  of  that 
pressure,  throwing  off  the  striking  body  with  some  degree 
of  Ibrce :  for  example,"  continued  he,  "the  cane  which 
I  hold  in  my  Jiand  can  be  bent  to  a  certain  extent,  and  then, 
if  I  let  it  go,  it  will  immediately  return  to  its  former  con- 
dition with  considerable  force." 


1  inquired  whether  bending  and  pressing  upon  a 
■  body  were  the  same  thii^.     Mr.  Seymour  replied,  that  the 

Q  elastic  body  might  be  altered  either  by  c 
■pression  of  distension,  and  that  bending  wits,  in  fact,  only 
mbination  of  these  two  methods;  "for,''  said  he, 
"when  a  straight  body,  like  my  caiie,  is  bent,  tliose  particlea 
of  it  which  are  on  the  one  side  are  compressed,  while  those 
on  the  other  are  dbtended.  But  let  us  proceed  with  the 
subject,  I  have  said  that  elastic  bodies,  on  returning  to 
tbeir  original  form,  throw  off  the  striking  body  with  some 
d^ree  of  force.  I  have  here,"  continued  Mr.  Seymour, 
taking  out  of  his  pocket  a  wooden  image  of  a  cat,  "  a  toy 
which  I  intend  as  a  gift  to  John  ;  it  will  serve  to  illustrate 
our  subject.  The  tail,  you  perceive,  is  moveable,  one  of 
its  ends  being  tied  to  a  piece  of  catgut,  which  is  a  highly 
elastic  substance.  When  I  bend  the  tail  under  the  body 
of  the  animal,  I  necessarily  twbt  the  string  :  and  by  press- 
ing the  other  end  of  the  wooden  tali  upon  a  piece  of  wax, 
a  retain  it  for  a  few  seconds  in  that  situation." 
It.  Seymour,  having  tixed  the  tail  in  the  manner  above 
[  described,  plaeetl  the  wooden  image  on  the  ground,  when, 
a  few  seconds,  it  suddenly  sprang  forward,  to  the  great 
I  delight  of  the  younger  children. 

"  Can  you  explain  this  action  ?  "  asked  Mr.  Seymour. 

"The  wax,"  answered  Tom,  "  was  incapable  of  holding 

^  the  end  of  the  tail  longer  than  a  few  seconds;  and  as  soon 

[  as  it  was  let  loo^e,  the  elasticity  of  the  catgut  enabled  it  to 

return  to  its  former  condition ;    in  doing  which  the  tail 

t  atruek  with  force  against  the  ground,  wiiich  tiirew  otF  the 

body  of  the  cat  and  produced  the  leap." 

"  Very  well  explained  ;  and  you,  no  doubt,  will  readily 

perceive  that  the  operation  of  steel  springs  depends  upon 

the  same  principle  of  elasticity  :  a  piece  of  wire  or  steel, 

coiled  up,  may  be  made  to  set -a  machine  in  motion  by  the 

r  it  make»!  to  unbend  itself.     This  is  the  principle 

I  of  the  spring  in  a  waich.     When  our  watches  are  what  is 


termed  down,  this  atee!  has  uncoiled  itself;  and  the  opera- 
tion of  windingthem  up,  is  nothing;  more  than  that  of  benJ- 
ing  it  again  for  action  (13).  If  the  elasticity  of  abody  be 
perfect,"  added  Mr.  Seymour,  "  it  will  reatore  itself  with  a 
force  equal  to  that  with  which  it  was  compressed.  Aa  I  have 
given  John  a  (oy,  it  is  but  fair  that  I  should  reward  you, 
Tom  :  open  that  box,  and  examine  the  gift  which  it  containa" 
Tom  received  the  preaeiit  from  his  lather,  and  proceeded 
to  open  the  lid,  when,  to  his  great  astonishment,  the  figure 
of  an  old  witch  auddealy  sprang  upwards.  Mr,  Seymour 
explained  ita  mechanism,  by  stating  "  that  the  fignre  con- 
tained a  wire  coiled  up  like  a.  cork-screw,  and  which,  upon 
the  removal  of  the  pressure  of  the  lid  which  confined  it, 
immediately  regained  its  original  form."  (14) 

Tom  inquired  what  kind  of  bodies  was  most  elastic.  He 
waa  informed  that  the  air  was  the  most  elastic  of  all  known 
substances,  and  had,  for  that  reason,  been  diatinguished  by 
the  name  of  an  elastic  fluid.  Hard  bodies  were  so  in  the 
next  degree ;  while  soft  substances  which  easily  retain  im- 
pressions, such  as  clay,  wax,  &c.,  might  be  considered  as 
possessing  but  little  elasticity. 

"  I  should  have  tliought,"  said  Louisa,  "  that  neither 
clay  nor  wax  had  poaseaaed  any  elasticity," 

"  My  love,  we  know  not  any  bodies  that  are  absolutely, 
or  perfectly,  either  hard,  soft,  or  elastic ;  since  all  partake 
of  these  properties,  more  or  less,  in  some  intermediate  de- 
gree. Liquida  are  certainly  the  leaat  elastic  of  all  bodies; 
and,  until  lately,  water  was  regarded  as  being  perfectly 
inelastic;*  but  recent  experiments  have  shown  it  capable 
of  compression,  and  of  restoring  itself  to  its  original  bulk, 
as  soon  as  the  pressure  is  removed ;  it  must,  therefore,  pos- 
sess some  elasticity.  Indeed,"  said  Mr.  Seymour,  "  we 
mig^it  have  anticipated  such  a  result  from  the  effects  which 
present  themselves  in  the  well-known  game  of  ■  Ricochet,' 
or  Duck  and  Drake.'' 

•  The  comparalivG  inelasticity  of  water  will  be  shown  tflceafter. 
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"  Duck  and  Drake  I"  exclaimed  Louisa ;  "  for  goiMl- 
nesa'  sake,  what  can  that  game  be?" 

"  1  dare  say  your  brother  will  not  have  any  difficulty  in 
explaining  it  to  you." 

Tom  informed  her  ihat  it  was  a  game  of  Kater-skim- 
ming,  in  which  any  number  of  boys  threw  a  stone,  an 
oyster-shell,  or  a  flat  pietie  of  tile,  into  the  water ;  and  thai 
he  whoae  stone  rebounded  the  greatest  number  of  times 
was  the  conqueror. 

"  It  is  B  very  ancient  game,"  said  Mr.  Seymour,  "  and 
had  the  vicar  been  present,  we  should  have  lieard  a  leameii 
disquisition  upon  it ;  as  he,  however,  is  unfortunately  ab- 
sent, I  must  tell  you  all  I  know  upon  the  subject.  It  was 
called  by  the  Greeks  Epostrakismos,*  and  was  anciently 
played  with  flat  shells.  Now  it  is  evident  that  the  water 
must,  under  certain  conditions,  possess  some  degree  of  elasti- 
city, or  the  stone  could  not  rebound  (15)  ;  but  I  shall  have 
occasion  to  revert  to  the  subject  hereafier." 

"  And  are  my  marbles  elastic?"  asked  Tom. 

"  Undoubtedly ;  but  not  to  the  same  extent  as  your 
ball.  There,"  said  Mr.  Seymour,  throwing  his  ball  against 
the  wall,  "  see  how  it  rebounds." 

'•  The  return  of  the  ball,"  observed  Tom,  "  was,  I 
suppose,  owiug  to  its  elasticity ;  and  I  now  understand  why 
one  filled  with  air  rebounds  so  much  better  than  one  stufled 
with  brau  or  wool." 

"  You  are  quite  right ;  and  the  return  of  the  ball,  after 
having  struck  the  wall,  affords  an  example  of  what  is 
termed  reJleeUd  motion,  upon  which  I  .shall  have  to  remark 
when  we  coma  to  the  interesting  subject  of  '  Compound 
Forces;'  but  at  present,  my  only  wisli  is  to  render  the 
property  of  elasticity  intelligible  to  you.  It  is  a  force  of 
very  extensive  application ;  there  is  scarcely  a  machine 
wherein  the  elasticity  of  one  or  more  solids  is  not  essen- 
tially concerned.     Nature,  also,  avails  herself  of  this  pro- 

Pollui,lll>.ii.  C.7;  alaoinMiouciua  FeUi,  LugiBaU  lB5a,p.  3. 


perty  to  accomplish  many  of  her  purposes.  Fleas  and 
locusts  are  enabled  to  jump  two  hundred  times  the  height 
of  their  own  bodies  by  means  of  a  springy  ^membrane, 
easily  visible  by  a  microscope  ;  so  that,  supposing  the  same 
relative  force  to  be  infused  into  the  body  of  a  man  six  feet 
high,  he  would  be  enabled  to  leap  three  times  tlie  height 
of  St.  Paul's.  The  hinder  legs  of  the  flea  are  also  much 
longer  thaa  the  fore  ones ;  when  about  to  leap  it  bends 
them  towards  the  body,  and  then,  by  suddenly  estending 
them,  effects  the  leap.  The  '  Indastrioas  Fleas,'  lately 
exhibited  in  London,  were  deprived  of  this  power  by  hav- 
ing the  hinder  legs  amputated  at  the  knee-joint," 

"'  I  suppose,"  said  Tom,  "  that  it  is  by  some  such 
spring  shrimps  are  enabled  to  leap  to  the  tops  of  cataracts, 
as  I  have  read  in  my  work  on  Natural  History,'' 

"  Many  species  of  flah  are  thus  enabled  to  leap,  by 
bending  their  bodies  strongly,  and  then  suddenly  unbend- 
ing them  with  an  elastic  spring ;  and  the  long-tailed  cray- 
fish, and  the  common  shrimp,  leap  by  extending  their  tails, 
after  they  have  been  bent  under  their  bodies :- — but  the 
most  striking  example  of  this  kind  is  the  leap  of  the 
salmon ;  jusL  under  the  cataract,  and  against  the  stream, 
he  will  rush  for  some  yards,  and  rise  perpendicularly  out 
of  the  spray  twelve  or  fourteen  feet ;  and,  amidst  the  noise 
of  the  water,  he  may  be  heard  striking  against  the  rock 
with  a  sound  like  the  clapping  of  hands  ;  if  he  £nd  a  tem- 
porary lodgment  on  the  shelving  rock,  he  will  lie  quivering 
and  preparing  for  another  summerset,  until  he  reaches  the 
top  of  the  cataract ;  thus  at  once  esiiibiting  the  elasticity 
of  his  bones  and  the  power  of  his  muscles." 

"  Nature  also  avails  herself  of  this  property  for  accom- 
plishing many  purposes  in  the  vegetable  kingdom ;  the 
regular  dispersion  and  sowing  of  the  seeds  of  several  plants 
is  etfeeted  by  a  spring,  which  is  wound  sometimes  round 
the  outside,  and  sometimes  round  the  ioside  of  the  case  in 
wliich  liie  seeds  are  contained."  (16) 
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"We  will  now  conclude  our  diveraioDs,"  said  Mr.  Sey- 
■'  with  ail  eJthibition  of  a  very  striking  deseriptiou. 
Here,"  cried  lie,  as  he  removed  a  small  piece  of  appuratuei 
&om  a  box  whicli  Htoud  on  the  table,  "  is  a  toy,  at  which 
the  sternest  philosopher,  nay,  even  Heraclitus,  of  weeping 
memory,  could  not  refraia  from  laughing.'* 

He  then  displayed  a  small  ball  of  Indian  rubber,  on 
which  waa  painted  an  exact  resemblance  of  the  worthy 
vicar,  executed  iiiidei"  the  direction  of  Mr.  Seymour,  by 
that  inimitable  artist,  George  Cruikshauk.  The  ball  was 
cowiected  with  an  air  syringe,  by  trhicb  it  was  easily  dis- 
It  gradually  increased  in  magnitude,  sa'elling, 
like  the  gourd  of  Jonah,  as  the  inflation  proceeded,  and  the 
ice  of  the  viear  progressively  enlarged  to  the  size 
of  the  full  moon,  uithout  the  least  alteration  in  the  cha- 
I   racter  or  expression  of  his  features. 

I  declare,"  said  Mr,  Seymour,  "  the  vicar  improves 
I  upon  acquaintance." 

"  It  must  be  acknowledged  that  you  have  puffed  him 
I  into  consequence,"  observed  Mrs.  Seymour. 

The  countenance  had,  after  a  short  time,  swelled  to  ten 
times  its  original  dimensions :  the  children  deafened  Mr, 
Seymour  with  their  shouts,  and  the  good-humoured  clergy- 
man was  actually  convulsed  with  laughter.  The  stop-cock 
was  now  turned ;  the  elastic  bladder  became  smaller  and 
smaller,  and  the  features  underwent  a  corresponding  dimi- 
nution, until  I  hey  once  again  assumed  their  original 
dimensions. 

u  perceive,  my  dear  Sir,  that  I  make  you  look  small 
I   again." 

"  That  is  by  no  means  an  unusual  effect  of  your  jokes," 
replied  the  vicar. 

"  Wow,  Tom,"  said  his  father,  "  it  is  for  you  (o  explain 
\  the  nature  of  the  exhibition  you  have  just  witnessed," 
Tom  proceeded  accordingly. 
"  The  bladder  was  highly  elastic,  and  therefore  readily 


yielded  to  the  pressure  of  the  air,  and  became  distended. 
As  soon,  liowever,  as  the  pressure  was  removed,  the  air 
was  driven  out  again  with  force,  and  the  particles  of  the 
Indian  rubber  returned  to  their  former  condition.  But  I 
□biterved  one  circumstance  which  I  do  not  understand," 
said  Tom  :  "  when  you  first  turned  the  stop-cook,  the  air 
rushed  out  with  great  violence,  and  the  ball  diminished 
very  rapidly  ;  but  it  gradually  slackened,  until,  at  last,  the 
bladder  could  scarcely  be  seen  to  contract." 

"  I  rejoice  to  find  tliat  you  were  so  observant,"  said  his 
father ;  "  the  elTect  you  noticed  depended  upon  a  general 
law  of  elasticity.  Elastic  bodies,  in  the  recovery  of  their 
forms  from  a  state  of  compression,  after  the  removal  of  the 
compressing  force,  esert  a  greater  power  at  first  than  at 
last,  so  that  the  whole  progress  of  restoration  is  a  retarded 
motion," 

The  vicar,  who  had  listened  with  profound  attention  to 
the  explanation  which  the  boy  had  offered,  rushed  forward 
at  its  conclusion,  and  clasping;  him  in  his  arms,  declared, 
that  a  first-class  man  of  Trinity  could  not  have  succeeded 

"  But  let  us  now,  if  you  please,  Mr,  Seymour,  suspend 
our  researches :  recollect,"  said  the  vicar,  "  that  your  birds 
are,  as  yet,  scarcely  fledged;  and  they  will,  therefore, 
make  greater  advances  by  short  flights  frequently  repeated, 
than  by  uninterrupted  progression." 

We  heartily  concur  in  this  opinion,  and  sliall,  therefore, 
terminate  the  chapter. 
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CHAPTER   VI. 

OB  SSAFWELL,  AND  THE  fiUBTLF.  It  OCCASIOKED. 


I  As  the  maiden  ladies  of  Overton  were  regaling  themselves 
r  with  a  sociable  diah  of  tea  and  chat,  the  conversation  was 
abruptly  interrupted  by  the  appearance  of  a  chariot-and- 
four,  that  passed  along  the  road  with  luxurious  speed,  and 
which,  as  Miss  Kitty  Ryland  declared,  announced,  by  the 
dignified  suavity  of  its  roll,  tliat  the  personage  it  conveyed 
mtist  be  of  superior  rank. 

"  Those,"  exclaimed  she,  "who  cannot  at  once  distin- 
guish such  '  spirit -stirring'  sounds  from  the  discordant 
I  rattle  of  a  plebeian  chaise,  deserve  to  wear  the  ears  of 
.Midas." 
This  extraordinary  subtlety  of  Miss  Ryland'a  ears  is  said 
■to  have  been  conferred  upon  them  in  her  early  days,  by 
those  universal  promoters  of  bodily  vigour,  air  and  exer- 
•€ite,  of  which  they  had  received  the  combined  advantf^ 
<by  the  ingenious  habit  of  listening  to  whispers  through  a 
cert^n  pneumatic  apparatus,  familiarly  termed  a  keyAole. 
In  farther  proof  of  the  fidelity  and  alertness  of  her  auditory 
establishment,  we  may  just  slate,  that,  on  passing  Doseall's 
afaop,  she  never  failed  to  distinguish,  by  the  sound  of  the 
^--mortar,   whether   the   medicines   under  preparation    were 
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designed  for  the  stomachs  of  tlie  rich  or  the  poor.  The 
vicar  even  admitted  tiie  correctness  of  her  discrimination, 
for  he  had  himself  observed  that  the  pestle  beat  dactyls  in 
one  case,  and  spondees  in  the  other. 

While  the  carriage  was  passing  the  window,  the  maiden 
companions  were  breathless  with  wonder,  each  catching  a 
glance  from  the  countenance  of  iier  neighbour,  which 
heightened,  as  it  were,  by  reftesion,  the  surprise  depicted 

"  Overton,"  exclaimed  Miss  Noodleton,  "  is  doubtless  by 
this  time  honoure<l  by  the  arrival  of  some  distinguished 
strai^r ;  but  who  he  is,  or  what  may  be  the  object  of  his 
visit,  I  am  at  a  loss  to  divine." 

"  Pooh ! "  cried  Miss  Puttie ;  "  what  a  fuss  is  here 
about  a  green  carriage  and  four  hack  liorses  !  I  doubt  not 
but  that  it  has  conveyed  some  visitor  to  the  vicar:  had 
the  Seymours  expected  any  company,  I  must  have  heard  of 
it  yesterday." 

''To  the  vicar!"  exclaimed  Miss  Phyllis  Tapps ;  "and 
pray,  Miss  Puttie,  allow  me  to  ask  whether  you  ever  heard 
of  the  peacock  nestling  with  the  crow  ?  " 

"  Or  of  the  eagle  taking  up  its  abode  in  an  ivy-bush  ?  " 
vociferated  Miss  Ryland. 

Conjectures  were  vain,  and  the  party  determined  to  re- 
solve itself  into  a  committee  of  inquiry.  In  the  first  place, 
it  was  judged  expedient  to  see  and  question  Ealph  Spindle, 
whom  Dr.  Doaeall  employed  on  the  arrival  of  a  stranger, 
as  certain  insects  are  said  to  use  their  '■feelers'  to  discover 
the  approach  of  any  prey  (hat  may  serve  them  as  food. 

The  stranger  was  soon  discovered  to  be  a  Major  Snap- 
well,  a  rich  and  eccentric  old  bachelor,  who  had  served  in 
various  campaigns  in  diiferent  parts  of  the  globe,  and  re- 
ceived a  competent  niimber  of  wounds,  in  the  defence  of 
his  king  and  country.  His  income  was  reported  lo  be 
large,  and  it  was  said,  that  he  had  not  any  near  relative  to 
enjoy  the  reversion,  since  his  nepliew  had  ptrished  about 
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two  years  before  by  shipwreck.  The  circumsiannes  that 
led  to  this  disastrous  event  were  believed  to  have  so  aSected 

!  veteran,  as  to  have  occasioned  a  very  serious  illness, 
aod  a  consequent  state  of  despondency,  for  which  his  phy- 

ans  advised  a  constant  change  of  scene  ;  bo  that  he  hnd 

n  rambling  about  the  Continent  during  the  last  year 
and  a  half,  accompanied  only  by  his  faithful  servant,  Jacob 
Watson,  who  was  as  much  attached  to  the  Major,  as  wa* 
ever  a  Newfoundland  dog  lo  his  master. 

Such  was  the  information  derived  from  Annette,  the 
vicar's  housekeeper;  what  proportion  of  fiction  was  min- 
gled with  its  truth,  the  reader  will  probably  soon  be  able 
to  ducover.  It  is,  however,  necessary  he  should  be  early 
informed  that  this  veteran  officer  received  his  education  at 
Harrow,  and  had  afterwards  extended  his  classical  scholar- 
ship at  Cambridge,  where  lie  was  remembered  as  the  suc- 
ceestul  candidate  for  the  Seatonian  Prize  Poem. 

"  Well,  Jacob,"  said  the  Major,  as  his  trusty  but  asth- 
matic valet  was  leisurely  buttoning  on  the  long  gaiters  of 
his  master  the  morning  afler  his  arrival,  "what  do  you 
bear  about  this  village  of  Overton  ?  Are  there  any  sociable 
neighbours?  I  like  the  country;  it  is  beautiful,  Jacob, 
and  the  air  appears  mild  :  it  promises  to  be  the  very  place 
to  rekindle  the  sparks  of  my  expiring  constitution ;  and 
should  you,  at  tiie  same  time,  get  your  broken-winded 
bellows  mended,  my  vital  flame  might,  perliaps,  burn  a 

le  brighter.  But  tell  me,  what  do  yoa  hear  of  it, 
Ja^»b  ?  " 

''  Wby,  and  please  you,  Major,  I  just  now  met  an  old 
crony  of  mine,  Mrs,  Annette  Brown,  at  the  Devil  and  the 
B^  of  Nails '' 

"And  pray,  Jacob,"  exclaimed  the  Major,  "  who  taught 
you  to  speak  thus  irreverently  of  the  village  blacksmith  ?  " 

"  The  village  blacksmith  !  Lord  love  you.  Sir,  it  is  the 
sign  of  ihe  village  alehourie  !  " 

"  Then  it  is  a  very  odd  one  ;  but  go  on  iiifh  jour  story." 


''  As  I  waa  Raying,  Major,  I  met  an  old  acquaintance 
who  is  housekeeper  to  Mr.  Twaddleton,  a  bachelor  gentle- 
moD,  8Jid  the  vicar  of  the  parish.  She  tell?  me  her  master 
is  downright  adored  in  the  place  :  though  he  must  needs 
be  a  queer  mortal,  for  «he  says  he  is  so  fond  of  afUtcs  that 
lie  won't  Buffer  a  mop  or  broom  iii  his  house,  lest,  I  sup- 
pose, it  should  spoil  the  hopping  of  the  (teas,  and  put  an 
end  to  the  fly's  rope-dance  upon  a  cobweb.'' 

"  Jacob,  Jacob,  you  are  a  wag,  and  had  better  go  and 
iiffer  your  services  to  thi»  merry  parson  ;  although,  I  fear, 
your  asthmatic  pipes  would  prove  but  a  sorry  accompani- 
ment to  his  capering.  But  pshaw ! — fiddlestick  1 — stuff  and 
nonsense  !^who  ever  heard  of  a  vicar  being  fond  of  antics  ? 
— you  are  imposed  upon,  Jacob." 

"  1  am  sure  that  how  Annette  told  me  as  much.  Ay, 
and  she  said  he  had  all  sor(a  of  cnrosities  in  his  parlour — 
such  as  grinning  faces,  dogs  with  three  heads,  rusty  swords, 
and  I  do  not  know  what  besides.'' 

"I  see  it! — see  it  all  plainly  I"  exclaimed  the  Major; 
"and  your  story  has  eo  delighted  me  that  I  could  almost 
dance  myaelf.  This  respectable  clergyman,  thought  he, 
is,  doubtless,  an  antiquary,  a  virtuoso — what  a  delightful 
companion  will  he  prove !  And  a  bachelor  like  myself! — 
what  tele-a-teles  do  I  anticipate  !  " 

"  Jacob,"  exclaimed  the  Major,  "  you  should  have  said 
that  the  vicar  was  fond  of,  or,  to  speak  more  correctly, 
devoted  to  antiques,  not  to  afttica.  But,  tell  me  wliether 
there  are  any  other  agreeable  persona  in  this  village?  " 

"  There's  the  squire  and  his  family,"  answered  i)ie 
valet. 

"  The  name,  the  name,  Jacob  ?  " 

"Squire  Seymour,  and  please  you,  Major," 

"  Seymour,  Seymour  I  "  repeated  the  Major  ;  "  I  seem 
to  know  that  name — let  me  remember — surely  he  was  of 
Trinity?" 

The    Major's  cogitations,  however,    were  abruptly  cut 
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Hcho, 

^M  short  by  the  entrance  of  the  senant-raaid,  who  informed 
^B  him  that  Mr.  Vicar  Twaddleton  had  called. 
^1       "  I  b^  that  Mr.  Twaddleton  may  be  admitted). — Jacob, 
^1  place  a  chair." 

^V  '*  Mr.  TiTa:dd]eton,"  said  the  Major,  as  he  advanced  to- 
wsrds  the  door  to  meet  his  visitor.  "I  feel  obliged  and 
honoured  by  your  kind  attention.  As  a  perfect  stran^r, 
I  coukl  scarcely  have  expected  this  civility ;  but  your  vil- 
lage, surrounded  as  it  is  by  all  the  softer  charms  of  Nature, 
is  calculated  lo  impress  the  hearts  of  its  inhabitants  with  a 
kindred  amenity.  The  inhabitants  are,  doubtless,  much 
attached  to  their  country." 

■'  Proverbially  so :  never  was  Ulysses  more  attached  to 
his  Ithaca ! " 

Kor,  if  1  may  judge  from  my  kiud  reception,"  ob- 
Bcrved  the  Major,  "  was  Telemachus  more  courteous  to 
strangers ! " 

''We  all  rejoice  at  the  arrival  of  visitors,"  continued 

Mr.  Twaddleton  ;   "and,  as  vicar  of  the  parish  of  Overion, 

1  should  consider  myself  criminally  deficient  in  my  duty 

were  I  to  suffer  a  respectable  stranger  to  depart  from  us 

^^     without  his  having  received  the  mark  of  my  respect,  and 

^L  the  tender  of  my  humble  but  cordial  hospitality.     I  am  an 

^B  old-&shioned  person,  Major  Snapwell,  and  am  well  aware 

^B   that  these  antiquated  notions  do  not  altogctlier  accord  with 

^H  the  cold  and  studied  forms  of  the  present  day." 

^M        "  Mr.  Twaddleton,"  exclaimed  the  delighted  Major,  "  1 

^r  thank  thee,  most  heartily  thank  thee,  in  the  name  of  all 

I         those  whose  hearts  have  not  yet  been  benumbed  by  worldly 

indifference.     Sit  thee  down — I  abhor  ceremony — and  let 

me  beg  of  you  not  to  take  offence  at  a  question  to  which  1 

raoet  anxious  you  should  give  me  an  answer.     Are 

k  ,  you,  my  dear  Sir,  as  I  have  just  reasons  for  supposing,  an 

I  ANTiQUAay?" 

"  1  am  undoubtedly  attached  to  pursuits  which  might 
have  favoured  such  a  report." 
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"I  thought  BO;  I  guessed  as  much.  Then  give  me 
your  hand ;  we  must  be  friends  and  associates.  If  there 
be  a  pursuit  on  earth  to  which  I  am  ilevotedly  attaclied,  it 
is  to  that  of  antiijuities  ;  ant),  let  me  add,"  continued  the 
Major  with  increasing  animation,  for,  like  bottled  beer,  he 
was  the  brisker  for  warmth,  "  that  if  there  be  a  literary 
character  to  whom  the  professor  of  arms  ought  to  feel 
superior  gratitude,  it  b  to  the  antiquary.  How  mauy  vic- 
tories, what  valiant  deeds  must  have  perished  in  the  memory 
of  mankind,  but  for  the  kind  offices  of  the  virtuoso,  under 
whose  vivifying  touch  the  laurels  of  the  victor,  thus  rescued 
from  the  scythe  of  Time,  have  bloomed  with  renovated 
vigour,  while  the  splendid  trophies  of  his  achievements 
must  have  been  scattered  as  dust  to  the  winds,  had  he  not 
collected  their  remains,  and  piously  deposited  them  in  his 
mausoleum  for  their  preservation  !" 

It  were  difficult  to  say,  whether  astonishment  at  the 
Major's  warmth,  delight  at  the  congenial  sentiments  he  had 
expressed,  or  admiration  at  the  language  in  which  they  had 
been  conveyed,  was  the  feeling  predominant  in  the  vicar's 
mind,  nor  do  we  deem  it  necessary  to  inquire ;  suffice  it  to 
say,  that,  from  the  conversation  of  a  few  minutes,  these  two 
gentlemen  felt  incited  lo  a  mutual  regard  by  sympathy  and 
congeniality  of  soul  j  so  true  is  it  that,  while  we  may  be 
strangers  with  the  companions  of  years,  we  may  become 
friends  with  the  strangers  of  yesterday  1 

"  Major  Snapwell,"  said  the  vicar,  "  I  may  truly  mark 
this  day  in  the  diary  of  my  life  in  red  letters ;  your  society 
will  Slid  to  my  happiness,  by  extending  the  sphere  of  i 
literary  intercourse.  When  may  I  expect  the  pleasure 
your  company  at  the  vicarage?  I  am  really  impatient  to 
show  you  ray  coins  and  a  few  dainty  morsels  of  virtu." 

"  I  shall  be  at  your  service  to-morrow,"  answered  the 
Major  ;  "  but  I  must  now  say  something  about  my  plat 
for  it  is  possible  that  you  may  assist  me  in  carrying  the 
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"  Command  ine,"  said  the  vicar. 

"  For  my  present  purpose,  it  is  only  necessary  to  state, 
that  I  have  a  nephew  whom  I  have  adopted  as  my  son  -,  T 
superintended  his  education ;  he  arrived  at  manhood,  and 
became  an  accomplistied  scliolar  and  a  polished  gentleman. 
Naturally  anxious  to  visit  the  ancient  mistress  of  the  world, 
he  readily  obtained  my  approbation  of  his  plan.  He  embarked 
at  Marseilles ;  but,  meeting;  with  one  of  those  treacherous 
galea  so  cliaracteristic  of  tlie  Mediterranean,  he  vas  sliip- 
wrecked  in  the  bay  of  Genoa.  For  three  years  did  I  mourn 
him  as  dead,  and  it  whs  only  by  a  train  of  circiimslances  of 
the  mMt  extraordinary  description  tliat  I  at  length  dis- 
covered tliat  he  had  esL-aped  from  the  cave  of  some  Calypso, 
and  was  in  perfect  health.  I  will  not  now  trouble  you  with 
the  details  of  this  most  singular  history  ;  snfRce  it  to  say  he 
is  well,  and  about  to  be  married  to  a  young  lady  fur  whom 
he  has  long  entertained  tlie  purest  attachment.  I  am  in 
search  of  a  country  residence  for  them,  and  hearing  that 
a  Sir  Thomas  Sotherby,  a  resident,  I  understand,  in  your 
neighbourhood,  is  most  desirous  of  disposing  of  Osterley 
Park,  and  offers  many  advantages  to  anyone  who  will  take 
it  off  his  hands,  and  as  I  have  both  the  inclination  and  the 
means  to  become  its  possessor,  I  have  travelled  hither  for 
the  purpose  of  inspecting  it.  So  now  you  liave  my  his- 
tory," 

"  It  is  perfectly  true,"  said  the  vicar,  "  that  Sir  Thomas 
is  willing  to  make  a  considerable  sacrifice  in  order  to  obtain 
an  immediate  purchaser.  The  health  of  her  Ladyship  is  in 
BO  precarious  a  state  that  her  physicians  have  ordered  her  to 
proceed,  without  delay,  to  Madeira.  Sir  Thomas,  Major,  is 
s  foK-hnnter,  and  I  will  venture  to  say  that  no  one  wilt  miss 
him  but  the  doctor  and  the  foxes — the  one  will  lose  a  pro- 
fitable friend,  the  other  a  relentless  enemy — '  Gaadet  equis 
et  canibus,'  as  the  poet  has  it." 

"  Indeed  !  but  I  am  no  fux-hnnter,  and  I  therefore  fear 
that,  in  the  opinion  of  the  country,  Osierley  Park  will  not 
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exchange  its  proprietor  to  advatit^e.  Pray,  vicar,  may  I 
ask  whether  you  are  addicted  to  field-sports?" 

"  Addicted  to  field-aports!"  repeated  the  reverend  anti- 
quary: "I  am  surprised,  mortified  I  I — I,  the  Vicar  of 
Overton,  and  Fellow  of  the  Society  of  Antiquaries,  addicted 
to  field-sports !" 

"  Nay,  Mr,  Twaddleton,"  obseri'ed  the  Major,  "  I  am 
really  sorry  that  I  should  have  unintentionally  excited  your 
displeasure.  I  sni  not  anare  that  there  is  anything  in  the 
innocent  pai^tinie  to  which  I  have  alluded  inconsistent  with 
your  station  and  acquiremeat^.  As  an  antiquary,  I  need 
hardly  remind  you  that  the  iathers  of  the  Church  were 
amongst  the  keenest  sportsnien.  Do  you  not  remember  the 
amusing  portrait  which  Chaucer  has  given  us  of  a  sporting 
monastic  in  the  14ih  century,  and  which,  by  the  by,  was  the 
model  from  which  Sir  Walter  Scott  drew  the  character  of 
his  Abbot  in  '  Ivanhoe?'  Need  I  call  to  your  recollection 
the  feme  of  Walter,  Arehdeacon  of  Canterbury,  who  was 
promoted  to  the  see  of  Hochester  in  1 147,  and  who  is  said 
not  only  to  have  spent  the  whole  of  his  time  in  hunting,  but 
to  have  been  aa  keen  a  sportsman  at  eighty  as  he  was  at 
twenty  years  of  age?  Then  again,  there  was  Beginald 
Brian,  translated  to  the  see  of  Worcester  in  13S2;  and 
William  de  Clowne,  whom  his  biographer  celebrated  as  the 
most  amiable  ecclesiastic  that  ever  filled  the  abbot's  throne 
of  St.  Mary  in  Leicestershire,  the  most  knowing  sportsman 
after  a  hare  in  the  kingdom;  insomuch,  indeed,  that  Ri- 
chard II.  allowed  him  an  annual  pension  for  his  instructions 
in  the  art?  As  a  classical  scholar,  too,  you  must  be  acquainted 
with  the  many  elegant  treatises,  both  in  prose  and  verse, 
which  liave  been  transmitted  to  us  by  the  ancients  in  praise 
of  this  recreation,  as,  for  example,  those  of  Xenophon,  Op- 
pian,  Grotius,  and  the  younger  Pliny ;  the  latter  of  whom 
you  may  remember  attributes  to  it  his  recovery  from  a  dan- 
gerous illness." 

"  Major  Snapwell.  aniiquitycan  no  more  privilege  error. 
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■  than  novelty  can  prejudice  truth,"  exclaimed  the  vicar: 
W      "  besides  which,  air,  I  never  could  discover  the  principle 

upon  which  the  pleasure  of  this  said  diversion  of  Diana  can 
depend  ;  and  yet  I  do  assure  you,  sir,  that  I  have  not  failed 
to  submit  the  question  to  a  logical  examiDation.    Thus,  for 

»  instance : — the  fox  emits  from  his  body  certain  odorous  par- 
ticles ; — that  ia  my  major,  and  I  say  concedo :  very  well ; 
I  proceed.  The  structure  of  the  olfactory  organs  of  the 
Gauine  species  enables  them  to  perceive  this  said  odour : 
that  is  my  minor,  and  I  enj  again  concedo.  But  I  should 
much  like  to  be  informed  how  any  logician  can  defend  the 
consequence  .which  is  deduced  from  these  premises.  To 
Bpeek  syllogistically,  why  am  I  pleased  to  put  my  neck  in 
I  jeopardy,  because  my  d<^  happen  to  perceive  a  smell  r" 

The  Major  laughed  heartily  at  the  very  ludicrous  point 
I  of  view  in  which  the  worthy  vicar  had  thought  proper  to 
'   represent  the  subject,  observing  that  ridicule  was  the  usual 
resort  of  those  who  were  beaten  in  argument ;  and  he  re- 
minded  him  thai  Aristophanes  was  thus  enabled  to  put 
I  down  even  Socrates,  and  that  Cervantes,  by  his  Don  Qnisote, 
I  succeeded  in  suppressing  that  estravagant  passion  for  chi- 
[  valrous  romances  in  the  17th  century,  which  had  resisted 
every  stern  appeal  to  reason.     Their  discourse  now  look  a 
different  turn.     The  Major  inquired  what  might  be  the 
I  origin  of  the  singular  sign  of  the  village  inn — "  The  Devil 
and  the  Bag  of  Nails?"     ''Satan,"  continued  the  Major, 
unquestionably  the  patron  of  the  public-house ;  hut  why 
he  should  be  represented  as  holding  in  Ids  hand  a  bag  of 
[  nails,  I  cannot  divine,  unless,  indeed,  in  reference  to  the 
I  old  adage,  that  '  Every  glass  of  spirit  is  a  nail  in  your 

"  Ha  1  ha !    ha !    whimsical   enougli,"  cried  the  vicar ; 
"  but,  unfortunately,  your  explanation  is  not  the  true  one. 
The  sign,"  observed  Mr.  Twaddleton,  "  is  not  quite  so  un- 
common as  yon  seem  to  suppose;  it  was  originaOy  '  Pan 
,  and  his  Btiechanuls'  but,  by  a  very  natural  transition,  the 
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figure  of  the  sylvan  (ieity,  which  is  certainly  terrific"  enough 
to  sanction  ihe  mistake,  has  passed  into  that  of  the  eril 
tempter ;  wliile  the  word  Bacchanah,  by  one  of  those 
verbal  corruptions  so  conmion  in  all  languages,  has  been 
converted  into  the  bag  of  nails." 

"  Very  true,"  said  the  Major;  "  whenever  the  vulgar 
are  incapable  of  UDderstaiiding-  the  meaning  of  a  word,  they 
are  sure  to  substitute  for  it  some  one  which  has  the  nearesf 
resemblance  to  it  in  sound,  and  which  is  more  familiar  to 
them.  I  had  but  just  now  an  excellent  iikstance  of  this 
kind :  my  blundering'  servant  Jacob  insisted  upon  it  you 
were  fond  oi antics;  and  before  I  left  London,  on  sending' 
him  out  to  purchase  a  Court  Calendar,  what  do  you  sup< 
pose  he  brought  home? — a  Quart  Colander  I" 

The  vicar  was  much  amused  by  the  absurdity  of  the  mis- 
take, and  took  occasion  to  observe  (hat  the  Greeks  had  tlie 
same  unfortunate  turn  of  reducing  every  unknown  term  to 
some  word  with  which  they  were  better  acquainted,  and 
which,  according'  to  Jacob  Bryant,  had  produced  the  great- 
est confusion  in  ancient  mythology. 

"  I  lately  heard,"  continued  the  Major,  "  of  a  Welsh 
squire,  who,  upon  being  questioned  whether  Socinianitm 
or  Arianism  prevailed  in  his  district,  replied  tliat  he  could 
not  answer  that  question,  but  that  he  knew  there  had  been 
a  great  deal  of  Rheumatisjn." 

■'  As  we  are  upon  this  subject,"  said  the  vicar,  "  I  must 
give  you  an  instance  of  verbal  corruption,  which  my  friend 
and  neighbour,  Jeremy  Prybabel,  the  etymologist,  has  dis- 
covered. Over  the  entrance  of  an  inn  at  Hounslow  are 
suspended  the  arms  of  one  of  the  City  companies,  with  the 
motto  '■  God  encompaises  us,'  which  has  given  to  the  inn 
the  name  of  the  '  Goal  and  Compasses !'  " 

•  To  the  teiror-inspiriog  power  of  Pan  wc  owe  the  word  "  Panie." 
Tbe  cUsslosI  rooiier  h-UI  rGmembor  ttiat  at  tlie  battle  of  Muatbon, 
Pan  is  BBJd  to  hare  appeared,  like  Thrseus,  qd  tbe  eldo  of  the  Greeks, 
amitiDK  the  Persians  witb  thai  irresiBtilile  feor— a  Panic,  in  gratitade 
for  wlUch  the  wonliip  of  Fan  wu  luttorluccd  at  Atbeai. 


1 
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H       "A  similar  esplanation  will  apply  to  the  sign  of  the 

V  '  Goat  in  Bootn,'  which,"  said  the  Major,  ''  is  evidently  a 

coiTuptiou  of  the  Dateh  l^end,  '  Mercurius  der  Goden 

Boodc: 

"  Many  such  absurd  corruptions  might  be  enumerated," 
continued  the  Major,  "  but  1  know  not  one  more  amusing 
than  the  sign  of  the  Sman  with  two  necks."* 

*  Tou  may  indeed  say  so,"  obaerved  the  viear ;  "  it  is 
one  of  the  best  illiistrationa  of  a  culloquial  corruption  that 
I  am  acquainted  with.  The  swans  on  tlie  river  are  marked 
on  the  upper  manciible  to  denote  their  several  owners ;  two 
mcka  upon  this  part  invest  the  Vintners'  Company  with 
the  ownership  of  the  birds  so  marlted.t 

"  I  have  but  lately  discovered  the  true  interpretation  of 

le  '  Green-man  and  Still :'  it  denoted,"  continued  Mr. 

waddletoUj  "  the  vendor  of  cordial  waters ;  the  Grcen- 

an  was  the  person  who  furnished  the  herbs,  and  the  Still 
Bignified  the  process  by  which  theii  essence  was  extracted." 

But  the  good  company  of  the  Major  and  his  newly- 
acquired  friend  must  not  detain  us  any  longer  from  our 
duty.  Mr.  Seymour  and  his  young  family  tiave  re-assem- 
bled in  the  library,  and  it  is  necessary  that  we  should  im- 
mediately join  them.  Some  of  our  readers  may,  perhaps, 
decline  accompanying  us  upon  tliis  occasion ;  for  the  subject 
to  be  discussed,  however  necessajy  it  may  be,  is  certainly 
so  entertaining,  as  many  of  those  which  iiave  engaged 
our  attention.  If  this  be  the  ca«e,  they  may  malie  a  short 
cut,  and  join  us  again  at  the  beginning  of  the  following 


•  The  two  neoka  of  the 
Russia  have  u  different  aignil 
WeBt  Empire,  aod  the  eiten! 

t  Tn  thene  cxsmiilea  the  author  will  take  tt 
uother— viz.  that  uf  tiie  sign  of  "  The  Pig  and 
cotrapdoD  at" Peg  and  Waaaii"  In  the  Wbbi 
WDB  divided  into  equal  quantitied  by  Pegs,  placed 


■n  beiug  "  a  peg  too  Ion:' 


chapter.  The  cliildren  liad  arranged  themselves  arouiid 
the  table,  when  their  father  observed,  that  it  would  be  ne- 
OBeaarj  for  iheir  future  progress,  to  devole  an  hour  or  two 
to  the  consideration  of  several  mathematical  figures  and 

"  As  to  mathematical  figures,"  said  Tom,  "  if  you  allude 
to  squares,  circles,  and  figures  of  that  description,  and  to 
paiullel  lines,  angles,  and  t^o  on,  I  can  assure  you  that  I 
am  already  well  acquainted  with  them  ;  for  the  work  you 
have  given  us  on  Papvko-Plastics*  has  fully  instructed 
me  in  those  particulars." 

"  If  that  be  the  case,"  replied  Mr.  Seymour,  "you  will 
not  have  any  difficulty  In  answering  my  questions;  but  we 
must,  nevertheless,  go  regularly  through  the  subject,  for 
the  sake  of  your  sisters,  who  may  not  be  equally  proficient 
in  this  elementary  part  of  geometry  ;  tell  me,  therefore,  in 
the  first  place,  what  is  meant  by  a  parallelogram." 

"  A  four-sided  figure,"  answered  Tom. 

"  That  is  true ;  but  are  there  not  some  other  conditions 
annexed  to  it  ?" 

"  Yes  ;  its  opposite  sides  are  parallel." 

"  And  what  do  you  understand  by  the  term  pamllelV 

'•  Lines  are  said  to  be  parallel,"  said  Tom,  "  when  ihey 
arealn-ays  at  the  same  distance  from  each  other,  ami  which, 
therefore,  can  never  meet,  though  ever  so  far  continued." 

"  You  are  quite  right.     What  is  a  sipiare  f 

"  A  four-sided  figure,  in  which  the  sides  are  all  equal, 
and  its  angles  all  right  angles." 

"  Good  again :  but  let  me  see  whether  you  have  a  cor- 
rect notion  of  the  nature  of  an  angle.*' 

"  At)  angle  is  the  opening  formed  by  two  lines  meeting 
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Mr.  Seymour  here  acknowledged  himself  perfectly  satis- 
led  with  \\h  son's  answers,  and  Miid,  that  )ie  shoulil  accord- 
iingly  direct  his  attention  more  particularly  to  Louisa  and 
fanny ;  and,  taking'  his  pencil,  he  sketched  the  annexed 

"  Tou    perceive,   Louisa,"  ,-  r  -^ 

Mid   her  fether,    "  that   the        ,■'  \ 

litie  A  c  makes   two  angles      ■'  L.        ' 

with  the  line   b  d,  viz.,  the      -.  V         ~~ 

angle   a  c  d   and  the  angle 
A  c  B  ;  and  you  perceive  that  — ''' 

these  two  angles  are  equal  to  each  other." 

"  How  can  they  be  equal  ?"  cried  Fanny,  "  for  the  lines 
are  of  very  different  lengtlia." 

"  An  angle,  my  dear  girl,  is  nnt  measured  by  the  length 
of  the  lines,  but  by  their  opening." 

"  But  surely,"  said  Louisa,  "  that  amounb  to  die  same 
thing :  for  tiie  longer  the  lines  are,  the  greater  must  be  the 
opening  between  them." 

"  Take  the  pair  of  compasses,"  replied  her  father,  "and 
describe  a  circle  around  these  angles,  making  the  angular 
point  c  its  centre." 

"  To  what  extent  am  I  to  open  ihem  ?" 

"  That  is  quite  immaterial ;  you  may  draw  your  circle 
of  any  magaitude  you  please,  provided  it  cuts  both  the  lines 
of  the  angles  we  are  about  to  measure.  All  circles,  of 
whatever  dimensions,  are  supposed  to  be  divided  into  360 
jiaris,  called  degrees  ;  the  size,  but  not  the  number,  of  sucli 
d^rees  will  therefore  inci'ease  with  the  magnitude  of  tlie 
<drcle.  And  since  the  opening  of  an  angle  is  necessarily 
a  portion  of  a  circle,  it  must  embrace  a  certain  number  of 
degrees ;  and  two  aiiijiea  are.  accordingly,  said  lo  be  equal, 
when  they  contain  an  equal  number  of  them," 

"  Now  I  understand  it,"  said  Louisa :  '■  as  the  dimeu- 
Nons  of  an  angle  depend  upon  the  number  of  degrees  con- 
tained between  its  lines,  it  evidently  must  be  the  opening. 
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and  not  the  length  of  the  lines,  that  determines  the  measure 
of  the  angle." 

"  Say,  rather,  tlie  value  of  the  angle,  for  that  is  the  usual 
expression :  but  I  perceive  you  understand  nie ;  tell  me, 
therefore,  how  many  degrees  arc  contained  in  each  of  the 
■two  angles  formed  by  one  line  falling  perpendicularly  on 
another,  as  in  the  above  figure." 

"  I  perceive  that  tlie  two  angles  together  are  just  equal 
to  half  the  circle ;  and  since  you  say  that  the  wliole  circle 
is  divided  into  360  degreei<,  each  angle  must  measure  90  r£ 
them,  or  the  two  together  make  up  180," 

"  You  are  quite  right,  and  I  beg  you  to  remember  that 
an  angle  of  90  degrees  is  called  a  right  angle,  and  that, 
when  one  line  is  perpendicular  to  another,  it  will  always 
form,  as  you  have  just  seen,  a  right  angle  on  either  side." 

"  I  now  understand,"  said  ^Louisa,  "  what  is  meant  by 
lines  being  at  right  angles  to  each  other.  But,  papa,"  con- 
tinued she,  "  what  are  obtuse  and  €icute  angles,  of  which  I 
have  so  often  heard  you  speak  ?" 

Mr.  Seymour  replied,  that  he  could  better  explain  their 
nature  by  a  drawing,  than  by  any  verbal  description, 
"  Here,"  said  he,  "  is  an  acute  angle, 
/           \  A;  and  here  an  obtuse  one,  bt  the 

^  - —  **' former,  you  perceive,  is  one  that  con- 
tains less  than  90  d^rees  ;  the  latter,  one  which  contains 
more,  and  is  consequently  greater  than  a  right  angle." 

Louisa  fully  comprehended  the  explanation,  and  observed 
that  she  should  remember,  whenever  an  angle  measured  less 
than  a  right  angle,  that  it  was  acute,  and  when  more, 
obtuse.  "  But  you  have  not  yet  esplaiued  to  me,"  she  con- 
tinued, "  the  meaning  of  a  triangle." 

"  That  is  a  term  denoting  a  figure  of  three  sides  and 
angles.  I  dare  eay  Tom  can  describe  the  several  kinds  of 
triangles." 

Tom  accordingly  took  the  pencil,  and  drew  a  set  of 
figures,  of  wJiich  the  amiexed  are  faithful  copies. 
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"  A,"  said  he,  "  is  an  Equi'lateral  triangle  ;  its  three 
mdea  being  all  equal.  B  is  a  Right-angled  triangle,  havini^ 
nue  right  angle,    c  represents  an  Obluge-       ^  ^ 

angled  triangle,   it  having  one  obtuse       A  /] 

angle.     An  ^cu/e-ony/ed  triangle  is  one     /  \  X 

in  which  ail  the  three  angles  are  acute,    ^ ^      ' 

as  represented  in  figure  a." 

"  As  jou  have  succeeded  so  well  in 
your  explanation  of  a  triangle,  let  us  see 
whether  you  cau  describe  t)ie  nature  of  a  circle." 

"  It  is  a  round  line,  every  part  of  which  is  equally  disiani 
from  the  centre." 

"  And  which  round  line,"  said  Mr.  Seymour,  '■  is 
frequently  called  the  circumfermce.  What  is  the  dia- 
meter ?  " 

"  A  strmght  line  drawn  through  the  centre,  anil  lernii- 
nating  in  the  circumference  on  both  sides." 

"  And  an  arc?"  said  Mr.  Seymour. 

"  Any  portion  of  the  circumference." 

"  Now  let  me  ask  you,  wliat  name  is  given  to  a  line 
which  jciins  any  two  opposite  angles  of  a.  four-sided  figure  ?" 

"  The  diagonal,  papa." 

"  Tou  are  quite  riglit,"  said  Mr.  Seymour ;  and,  turning 
towards  the  girls,  he  desired  them  to  remember  that  term, 
as  they  would  frequently  hear  it  mentioned  during  their  in- 
vestigation into  the  nature  of  '  Compound  Forces.'  "  I 
really  think,"  continued  their  father,  '*  that  Tom  is  as 
capable  of  instructing  you  in  these  elementary  principles 
as  myself;  I  shall,  therefore,  de.-ire  you,  my  dear  boy,  lo 
ooDclude  this  lecture  during  my  absence;  remember,  that 
by  teaching  others  we  always  instruct  ourselves :  but  before 
I  quit  you,  I  will  give  you  a  riddle  to  solve,  for  I  well 
know  that  you  all  delight  in  an  enigma." 

"  Indeed  do  we,"  said  Louisa, 

"  Pray  let  ua  hear  it,  papa,"  cried  Fanny. 

Mr.  Seymour  then  recited  the  following  lines,  which  he 
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had  hastily  composed ;  the  point  having,  no  doubt,  been 
suggested  on  the  instant  by  the  remark  he  had  just  offered. 

"  Here  'e  a  riddle  for  tbos«  irhn  deligbt  in  their  gold, 
Wlilch  tbey  p'rhnps  may  explitiu,  when  m;  etory  is  told ; 
No  treoduro  ^a  bo  precious,  and  yet  those  who  gaia  me. 
Though  they  give  me  away,  wiU  always  retain  me '. 
lDdeed,lf  theyn-ish  toincrenae  thvirrieh  store. 
By  giving  Hway  they  n-ili  only  add  more  I ! 
To  Fancy's  quick  eye,  in  what  fonu?  have  I  risen '. 
And  Poets  declare  that  my  birth  mia  in  heaven ; 
To  some  u  a  flame,  w  astream,  or  a  fountain, 


Should  these  hints  not  betray  me.  I  only  can  aay, 
You  do  not  poaaesa  me — I  hope  that  you  may." 

"  Why,"  cried  Tom,  "  what  can  that  be,  of  which  the 
more  we  give  away,  the  more  we  have  left?" 

"  Ay,"  added  Louisa,  "  and  that  we  actually  increase 
the  store,  by  giving  away  a  part  of  it !" 

"  It  is  some  word,  I  think,"  observed  Fanny  ;  "■'  do  you 
not  remember  that  mamma  asked  us  what  that  was,  from 
which  we  might  take  away  some,  and  yet  that  the  mhoh 

"  To  be  sure,"  cried  Tom.  "  I  remember  it  well ;  it  wa.* 
the  word  wholesome." 

Mr.  Seymour  here  assured  them,  that  the  enigma  they 
had  ju8i  heard  did  not  depend  upon  any  verbal  quibble : 
and  that  as  the  object  of  its  introduction  was  to  instruct, 
rather  than  to  puzzle  them,  he  would  explain  it.  and  leave 
them  to  extract  its  moral,  and  j)rofit  by  its  application. 

"  It  is  Knowledge,"  said  he. 

"  '  No  treasure  'a  so  precious,' "  repeated  Louisa ;  '■  cer- 
tainly none ; — '  and  pet  those  who  gain  me,  though  lltey 
give  me  away,  will  always  retain  me  i' — to  be  sure,"  added 
she.  "  How  could  I  have  been  so  simple  as  not  to  have 
guessed  it?  We  can  certainly  impart  all  the  knowledge  we 
possess,  and  yet  not  lose  any  of  it  ourselves." 

"  By  instructing  others,"  said  Mr.  Seymour,  "  we  are 
certrun.  at  the  same  time,  of  instructing  ourselves,  and  thus 
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to  increase  our  store  of  knowledge.  Let  this  truth  be  im- 
pressed upon  your  memory,  and  after  our  conversations, 
examine  each  other  as  to  the  knowledge  you  have  gained  by 
them :  you  will  thus  not  only  fix  the  &cts  more  strongly 
in  your  recollection,  but  you  will  acquire  a  facility  of  con- 
versing in  philosophical  language." 
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Oh  the  following  morning  Mr.  Seymour  proceeded  to 
explain  the  nature  of  "  Compound  Forces."  The  young 
party  having  assembled  as  usual,  their  father  commenced 
liis  lecture  by  remiuding  tliem  that  the  motion  of  a  body 
actuated  by  a.  single  force  wa«  always  in  a  right  line,  and 
in  the  direction  in  which  it  received  the  impulse. 

'■  Do  you  mean  to  say,  papa,  that  a  single  force  can 
never  make  a  body  move  round,  or  in  a  crooked  direction  j 
if  so,  how  is  it  that  my  ball  or  marble  will  frequently  run 
along  the  ground  in  a  curved  direction  ?  indeed,  I  always 
find  it  very  difficult  to  make  it  go  straight." 

■'  Depend  upon  it,  my  dear,  whenever  the  direction  of  a  • 
moving  body  deviates  from   a  straight  line,  it  has  been 
influenced  by  aome  second  force." 

"  Then  I  suppose  that,  whenever  my  marble  runs  in  a 
curved  line,  there  must  be  some  second  force  tt;  make  it  do 

"  Undoubtedly  ;  the  inequality  of  the  ground  may  give 
il  a  new  direction  ;  which,  when  combined  with  the  original 
force  wliich  it  received  from  your  hand,  will  fully  explain 
the  irreguhirity  of  its  course.     It  is  to  the  consideration  of 


ifiK 


such  conipiouiul  motian  tbat  I  am  now  desirous  of  directJDg 
your  attention :  the  subject  is  termed  the  '  Composition 
IP  Forces.'  Here  is  a  block  of  wood,  with  two  atrings, 
B  you  may  perceive,  affixed  to  it :  do  you  take  hold  of  one 
of  these  strings,  Louisa ;  and  you,  Tom,  of  the  other. 
That  is  right.  Kow  place  the  block  at  one  of  the  corners 
angles  of  the  table ;  and  while  Tom  draws  it  along  one 
.    of  its  sides,  do  you,  Louisa,  at  the  same  time,  draw  it  along 


■'  See!"  said  Mr.  Seymour,  '■  the  block  obeys  neither 
of  the  strings,  but  picks  out  for  itself  a  path  which  is  inter- 
tnediate.  Can  you  tell  me,  Tom,  the  exact  direction  which 
it  takes  ?" 

I"  If  we  consider  this  table  as  a  parallelogram,  I  should 
Miy,  that  the  block  describeil  the  diagonal." 
''  Weil  said,  my  boy ;  the  ablest  mathematician  could 
not  have  given  &  more  correct  answer.  The  block  was 
actuated  by  two  forces  at  the  same  time ;  and,  since  it 
could  not  move  in  two  directions  at  once,  it  moved  under 
the  compound  force,  in  a  mean  or  diagonal  direction,  pro- 
portioned to  the  influence  of  the  joint  forces  acting  upon  it. 
You  will,  therefore,  be  pleased  to  remember,  it  is  a  general 
law,  that  where  a  body  is  actuated  by  two  forces  at  the 
Mune  time,  whose  directi(ms  are  inclined  to  eui-h  other,  at 
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forces  X  and  t 
that  the  ball 
would  move  al 


any  angle  whatever,  it  will  not  obey  either  of  them,  but 
move  along  the  diagonal.  In  determining,  therefure,  ihe 
course  which  a  body  will  describe  under  the  influence  of 
two  such  forces,  we  have  notliing  more  to 
,  do  tlian  to  draw  lines  which  show  the 
'  direction  and  quantity  of  tbe  two  forces, 
and  then  to  complete  the  parallelc^Tam 
by  parallel  lines,  and  its  diagonal  will  be 
the  path  of  the  body.  I  have  here  a 
diagram  which  may  render  the  subject 
more  intelligible.  Suppose  tlie  ball  b 
were,  at  the  same  moment,  struck  by  two 
a  the  directions  b  a  and  b  d.  It  is  evident 
ould  not  obey  either  of  such  forces,  but 
2  along  the  oblique  or  diagonal  line  b  c." 
"  But,"  said  Tom,  "  wliy  have  you  drawn  the  line  b  d 
so  much  longer  ihan  b  a?" 

"  I  am  glad  you  have  asked  that  question.  Lines  are 
intended,  not  only  to  represent  the  direciion,  but  the 
momenta  or  quantities  of  the  forces :  the  line  b  d  is,  as 
you  observe,  twice  as  long  as  B  A ;  it  consequently  denotes 
that  the  force  £  acting  in  the  direction  b  d  is  twice  as 
great  as  the  force  x  acting  in  the  direction  b  a.  Having 
learned  the  direction  wliich  the  body  will  take  when  in- 
fluenced by  joint  forces  of  this  kind,  can  you  tell  me  the 
relative  time  which  it  would  require  for  the  performance  of 
its  diagonal  journey?" 

Tom  hesitated ;  and  Mr.  Seymour  relieved  his  etnbar- 
rassment  by  informing  him,  that  it  would  pass  along  the 
diagonal  in  exactly  the  same  space  of  time  that  it  would 
have  required  to  traverse  either  of  the  sides  of  the  parallel- 
ogram, had  but  one  force  been  applied,  Tims,  the  ball 
B  would  reach  c  in  the  same  time  that  the  force  x  would 
have  sent  it  to  A,  or  the  force  r  to  a.  "  I  will  endeavour 
to  prove  this  fact  beyond  all  doubt.  It  is,  I  think,  evident, 
that  the  force  which  acts  in  the  direction  b  a  can  neither 
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accelerate  nor  retard  the  approach  of  the  body  to  the  line 
D  c,  which  U  parallel  to  it ;  hence  it  will  arrive  at  c  in  the 
SBuie  time  that  it  would  have  done  had  no  motion  been 
communicated  to  it  in  the  direction  b  a.  In  like  manner, 
the  motion  in  the  direction  b  d  can  neither  maJte  the  body 
approach  to  nor  recede  from  a  c  ;  and  it  therefore  follows, 
that,  Id  consequence  of  the  two  motions,  the  body  will  be 
found  both  in  a  c  and  c  D,  and  will  therefore  be  found  in 
c,  the  point  of  intersection." 

Louisa  seemed  to  express  by  her  looks  the  irksomeness 
of  such  demonstrations ;  and  which  did  not  pass  unob- 

"  This  may  appear  tedious  and  uninteresting,"  said  Mr. 
Seymour,  "  but  the  information  is  absolutely  essential  to 
our  future  progress;  if  you  would  reap,  you  must  bow." 

Tom  and  Louisa  both  expressed  themselves  willing  lo 
receive  whatever  instruction  iheir  father  might  consider 
necessary ;  and  they  (artiier  declared,  that  they  understood 
the  demonstration  he  had  just  oilered  them. 

"  la  it  not  then  evident,"  proceeded  Mr.  Seymour,  "  that 
the  composition  of  forces  must  always  be  attended  with 
loss  of  power ;  since  the  di^onal  of  a  parallelogram  can 
never,  under  any  circumstances,  be  equal  to  two  of  its 
sidee?  and  is  it  not  also  evident,  that  the 
length  of  the  diagonal  must  diminish  as  the 
angles  of  the  sides  increase ;  so  that  the  more 
acute  the  angle  at  which  the  forces  act,  the 
lesa  must  be  the  loss  by  composition  P  But  I 
shall  be  better  able  to  explain  this  law  by  a 
diagram.  If  b  a,  A  c  be  the  sides  of  a  pa. 
rallelogram  representing  the  direction  of  two 
forces,  and  a  d  the  diagonal  path  of  the  body,  is  it  not 
evident  that  the  line  A  D  will  shorten  as  the  angle  bag 
increases  ?" 

"  We  see  that  at  once,"  cried  Tom,  "  from  the  diagram 
before  us," 
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■'  Then  we  will  proceed  to  another  fact  connected  with 

!  same  subject.   Look  at  this  dit^ram  ;  is  Dot  the  diagonal 

A.  D  common  to  both  the  paralleli^Tame 

inscribed  about  it,  viz.  of  a  b  c  D.  and 


'  To  be  sure  it  is." 

"  Then  it  is  equally  clear,  that  a  body 
may  be  made  to  traverse  the  same  path  ' 
A  D,  by  any  pair  of  forces  represented  by  the  adjacent  sides 
of  either  of  such  parallelograms," 
"  Undoubtedly." 
"  I  request  you   to    keep  that  feet  in   your  recollec- 

"  I  have  now  to  inform  you,"  continued  he,  "  thai  a 
single  force  may  be  resolved  into  any  number  of  forces,  and 
may,  in  fiict,  be  regarded  as  compounded  of  innumerable 
oblique  ones.  In  order,  however,  to  render  this  fact  more 
intelligible,  I  must  refer  you  to  the  same  figure,  from  which 
it  will  appear  that  the  motion  of  a  body,  along  the  line  a  d, 
will  be  the  same  whether  it  arise  from  one  single  force  act- 
ing in  that  direction,  or  from  two  forces  impressed  npoa  it 
in  the  directions  a  b,  a  c,  or  in  those  of  a  b,  a  f  ;  and, 
consequently,  although  the  motion  may,  in  reality,  be  the 
effect  of  a  single  force,  yet  it  may  be  considered  as  com- 
pounded of  two  or  more  in  other  directions,  since  the  very 
same  motion  would  arise  from  such  a  composition." 

Tom  acknowledged  the  truth  of  this  statement ;  and  Mr. 
Seymour  assured  him,  that,  when  they  came  to  play  at  ball 
and  marbles,  he  should  he  able  to  give  him  a  practical  de- 
monstration of  the  fact ;  for  he  would  show  him,  that  when- 
ever a  body  strikes  a  surface  obliquely,  or  in  an  inclined 
direction,  such  a  resolution  of  force  w  ill  actually  take  place : 
"  and  now,  Tom,"  said  his  father,  "  give  me  a  marble ;  for 
I  wish  to  explain  the  reason  why  it  turns  round,  or  revolves 
on  its  axis,  as  it  proceeds  forward." 

"  I  suppose,"  said  Tom,  "  it  depends  upon  the  action 
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■which  I  give  to  it  by  my  thumb  and  finger  whea  I  shoot  it 
out  of  my  hand." 

"  You  are  undoubtedly  capable  of  thus  giving  to  your 
marble  a  certain  spinning  motion,  the  effect  of  which  we 
shall  have  to  consider  hereafter ;  but  I  fancy  you  woidd  be 
greatly  puzzled  to  make  it  proccfd  without  revolving,  give 
it  what  impulse  you  miglit  by  your  hand." 

"  I  have  sometimes  tried,"  said  Tom,  "  to  make  it  do  so 
1^  pushing  it  along  with  a  flat  ruler,  but  it  always  rolled 

"  Then  it  is  clear,  from  your  own  experiment,  that  its 
rotation  cannot  arise  from  the  cause  you  would  assign  to  it. 
If  you  will   attend    to  this 
diagram,"   continued  his  f 
ther,  "  I  will  endeavour 
esplain  the  operation.     It 
evident  that,  as  the  marble 
moves  along  the  ground  b  d, 
the  motion  of  tlie  point  b  will 

be  retarded  by  the  r^istance  occasioned  by  its  rubbing  on 
the  ground ;  while  the  point  c,  which  does  not  meet  with 
any  such  resistance,  is  carried  forward  without  opposition, 
.  and  it  consequently  must  move  foster  than  the  poiut  a;  but 
since  all  the  parts  of  the  marble  cohere  or  stick  together, 
the  point  c  omnot  move  faster  than  a,  unless  the  marble 
revolves  from  c  to  e  ;  and  as  the  several  points  of  the 
marble  which  are  successively  applied  to  the  floor  are  re- 
tarded in  their  motion,  while  the  opposite  points  move  freely, 
the  marble  during  its  prc^ressive  motion  must  continue  to 
revolve." 

"  But  you  said,  papa,  that  whenever  a  body  moved  in 
any  direction,  except  that  of  a  straight  line,  it  must  have 
been  acted  upon  by  more  than  one  force ;  and  yet  the 
marble  not  only  ruiis  along  the  ground,  but  turns  round, 
at  the  same  time,  by  the  simple  force  of  my  hand." 

"The  revolution  of  the  marble,  my  dear  boy,  is  brought 
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about  by  no  less  than  three  forces ;  look  attentively  at  the 
diagram,  and  you  will  easily  comprehend  my  explanation. 
There  is,  in  the  first  place,  the  rectilinear  motion  given  to 
it  by  your  hand ;  then  there  is  the  friction  of  the  ground : 
since,  however,  this  latter  acts  in  a  contrary  direction,  it 
merely  tends  to  lessen  or  counteract  the  velocity  with 
wiiich  the  under-surface  proceeds,  and  consequently  to 
give  a  relatively-increased  progressive  motion  to  its 
upper  part;  then  comes  that  force  by  which  its  several 
parts  cohere,  and  which  may  be  represented  by  c  h  ;  so 
that  the  two  forces  producing  the  revolution  of  the  point  c 
are  justly  espressed  by  the  lines  c  a,  c  h  ;  but  the^  are  io 
the  direction  of  the  two  sides  of  a  parallelogram,  the  point 
will  therefore  move  along  the  diagonal  c  e.  I  have  here 
a  toy  for  you,  which  will  serve  to  explain  still  further  the 


causes  of  rotation  to  wiiich  I  have  alluded."  Mr.  Seymour 
produced  a  watch-glass,  in  the  hollow  of  which  stood  a 
dancing-figure  of  thin  card,  as  above  represented. 

He  placed  it  upon  a  black  japanned  waiter,*  which  he 
held  in  an  inclined  position,  when  it  immediately  slided 
down  the  inclined  plane,  aji  might  have  been  expected.   He 

*  &.  cammuD  plate  wl[[  answer  the  purpose  ;  but  tbe  tiUck  surface 
gives  the  advgjitage  of  exhibiting  more  perfectly  Ibc  motion  of  the 
water  during  the  progress  of  the  eiperimenl. 
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^M  next  let  fell  a  drop  of  water  upon  the  waiter,  and  placed 
^P  the  watch-giass  in  it.  Under  this  new  armngenient,  instead 
^B-  of  sliding,  the  watch-g;]ass  began  to  revolve  as  soon  as  an 
^B  inclination  was  ^ven  to  the  surface ;  and  it  continued  to 
^P  revolve  with  an  accelerated  velocity,  obeying  the  inclination 
and  position  of  the  plane,  as  directed  by  the  hand  of  the 

"  What  a  very  pretty  effect  is  produced  by  the  rapid  re- 

I -volution  of  the  figure  !"  observed  Louisa. 
"  Its  use  in  the  arrangement,"  said  her  father,  "  is  to 
render  the  accelerated  motion  more  obvious." 
"  I  perceive  it  revolves  faster  and  fasler,  or  I  suppose  I 
ought  to  say,  with  an  accelerated  velocity,"  said  Tom. 
"  Certainly,"  answered  Mr.  Seymour ;  "  whenever  a  force 
continues  to  act,  the  motion  produced  by  it  must  be  acce- 
lerated for  the  reason  already  given  yon* — but  let  nie  ex- 
plain the  operation  of  the  drop  of  water,  which,  as  you  tiave 
just  seen,  converted  the  sliding  into  the  revolving  motion. 

ijn  the  first  place,  in  consequence  of  the  cohesion  of  the 
water  to  the  two  surfeces,  a  new  force  was  introduced,  by 
which  an  unequal  degree  of  resistance  was  imparted  to  dif- 
ferent portions  of  that  part  of  the  watch-glasa  in  contact 
with  the  plane,  and,  consequently,  in  its  effort  to  slide 
down,  it  necessarily  revolved.  Now,  if  you  will  atten- 
tively observe  the  change  of  figure  which  the  drop  of  wattr 
undergoes  during  the  revolution  of  the  glass,  you  will 
perceive  a  species  of  vortes  ;  a  film  of  water,  by  capillary 
action,  is  drawn  to  the  foremost  portion  of  the  glass,  while, 
by  the  centrifugal  force,  a  body  of  water  is  thrown  under 
I  the  hinder  part  of  it ;  the  effect  of  both  these  actions  is  to 
I  accelerate  the  rotatory  motion. 

'  I  shall  now  dismiss  the  subject  for  the  present,  but  on 
le  future  occasion  I  sliall  probably  revert  to  it. ;  for  it 
y  be  made  to  afford  a  simple  illustration  of  the  rotatory 
1  progressive  motions  of  the  earth  round  the  sun ;  and  it 
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may  also  give  ub  the  means  of  producing;  some  optical 
efiects  of  a  very  curious  kiud."  (17) 

Mrs.  Seymour  here  suggesfed  that,  as  it  was  past  one 
o'clock,  the  chihirennhould  be  dismissed  to  their  more  active 
sports  iti  the  garden. 

"  We  will  instantly  proceed  to  the  lawn,"  replied  Mr. 
Seymour,  "  and  Tom  may  try  his  skill  with  the  iling ;  an 
amusement  which  I  have  provided  as  a  reward  for  his  in- 
dustry, and  which  will,  at  the  same  time,  convey  some  far- 
ther information  concerning  the  nature  of  those  forces  we 
ha?e  just  been  considering.  Tlie  sling,"  continued  his 
father,  as  he  advanced  upon  the  lawn,  "  consists,  as  you 
perceive,  of  a  leathern  thong;,  broadest  in  the  middle,  and 
tapering  off  gradually  towards  both  ends.  To  each  extremity 
is  affixed  a  piece  of  string.  I  shall  now  place  a  stone  in 
the  broad  part  of  the  leather,  and  introduce  my  middle 
finger  into  the  loop  formed  in  one  of  the  strings,  and  hold 
the  other  extremity  between  my  fore-fin^r  and  thumb." 

He  then  whirled  it  round,  and  when  it  had  gained  suffi- 
cient impetus,  he  let  go  his  hold  of  the  string,  and  the  stone 
instantly  shot  forth  with  amazing  velocity. 

"  See  !  seel  there  it  goes,"  exclaimed  Tom  ;  "  to  what 
a  height  it  ascended !'' 

"  And  to  whaf  a  distance  has  it  been  projected!"  ob- 
served Louisa,  who  had  attentively  watched  its  descent. 

"  Now,  Tom,"  said  his  father,  "  can  you  explain  the 
operation  you  have  just  witnessed?" 

"  Not  exactly,  papa," 

"  Tlien  attend  to  me.  Have  you  not  learned  that  circu- 
lar motion  is  always  the  result  of  two  forces  ?" 

"  Undoubtedly,"  replied  Tom ;  "  of  one  force  which  at- 
tracts it  to  the  centre  around  which  it  moves,  and  of  another 
which  drives  it  off  in  a  right  line," 

"  Certainly  ;  the  former  of  these  forces  is  therefore  termed 
the  centripetal,  because  it  draws  the  body  towards  the  centre, 
while  the  latter  is  called  the  cmirifvgal  force,  since  its  in- 
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^Bfluence  disposee  the  body  to  fly  off  from  the  centre.  In 
^^  circular  motion,  thtse  two  forces  constantly  balance  each 
other ;  otherwise  it  is  evident  that  the  revolving  body  must 
nther  approach  the  centre  or  recede  from  it,  according  as 
the  one  or  ihe  other  prevailed.  When  I  whirled  round 
the  sling,  I  imparted  a  projectile  force  to  the  »tone,  but  it 
was  prevented  from  flying  oflT  in  consequence  of  the  coun- 
teracting or  centripetal  force  of  the  string ;  but  the  moment 
I  let  go  my  liold  of  this,  tlie  alone  flew  oflT  in  a  right  line ; 
having  been  released  from  confinement  to  the  flsed  or  cen- 
tral point,  it  was  acted  upon  by  one  force  only,  and  motion 
produced  by  a  single    force  is,  as  you  have  just  stated, 

I  Always  in  a  right  line." 
"  But,"  observed  Louisa,  "  the  stone  did  not  proceed  in  a 
'Straight,  but  in  a  curved  line :  I  watched  its  direction  from 
the  moment  it  left  the  sling  tilt  it  fell  to  the  ground." 
"  You  are  perfectly  correct,"  replied  Mr.  Seymour,  "  it 
described  a  curve,  which  is  called  a  parabola ;  but  that  was 
owing  to  the  influence  of  a  new  force  which  came  into  play, 
■viz,  tliat  of  gravity,  the  efltct  of  which  I  shall  have  to  ex- 
plain hereafter." 

>"I  cannot  understand,"  said  Tom,  "why  the  stone 
should  not  have  fallen  out  of  the  sling  when  you  wliirled  it 
round  over  your  head." 
"  Because,  my  dear,  it  was  acted  upon  by  the  centrifu- 
gal force,  which  counteracted  that  of  gravity  :  but  I  will 
render  this  &ct  more  evident,  by  a  very  simple  and  beau- 
tiful experiment.  I  have  here  a  wine-glass,  around  the 
rim  of  which  I  shall  attach  a  piece  of  string  so  as  to  enable 
me  to  whirl  it  round.  1  will  now  Kll  it  with  water,  and 
although  during  one  part  of  its  revolution  it  will  be  ac- 
tually inverted, .you  will  find  that  I  shall  not  spill  a  single 
drop  of  water." 

Mr.  Seymour  then  whirled  round  the   glass,  and  the 
young  party  were  delighted  with  the  conflrmatiou  thus 
I  afforded  to  their  fether's  statement. 
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"  t  Bee,"  said  Tom,  "  how  it  tiappened  :  wljeii  the  glass 
was  inverted  the  water  could  not  fall  out,  because  it  was  Id- 
flueiiced  by  the  centrifugal  force  which  opposed  gravity."* 
"  Exactly.  Have  you  ever  observed  what  happens 
during  the  trundling  of  a  mop  ?  The  threads  which  com- 
pose it  fly  off  from  the  centre,  but  being  confined  to  it  at 
one  aid  they  cannot  part  from  it ;  while  the  water  which 
they  contain  being  unconfined,  is  thrown  off  in  right  lines." 
"  I  have  certainly  observed  what  you  stale,"  said  Louisa ; 
"  the  water  flies  off  in  all  directions  Irom  the  mop." 

"  Yes,"  added  Tom,  "  the  water  waa  not  acted  upon  by 
the  cefUripetal  force  aa  the  threads  were,  and  consequently 
there  was  nothing  to  check  the  centrifugal  force,  whicli 
carried  the  water  off  in  a  straight  line  from  the  centre." 

"  You  are  not  quite  correct,"  said  Mr.  Seymour ;  "  the 
(vater  does  not  fly  off  in  a  right  line  from  the  centre,  but  in 
a  right  line  in  the  direction  in  which  it  was  moving  at  the 
instant  of  its  release;  the  line  which  a  budy  will  always 
describe  under  such  circumstances,  is  called  a  tangent, 
because  it  touches  the  circumference  of  the  circle,  and 
formi>  a  right  angle  witi)  a  line  drawn  from  that  [mint  of 
the  circumference  to  the  centre :  but  I  will  render  this 
intelligible  by  a  diagram.  Suppose  a  body, 
revolving  in  the  circle,  was  liberated  at 
a,  it  would  fly  off  in  the  direction  a  b ; 
if  at  c,  in  that  of  c  rf ;  and  if  at  e,  in  that 
ofej';  and  so  on.  Now,  if  you  draw 
lines  from  these  several  points  to  the 
centre  of  the  circle,  you  will  perceive 
that  such  lines  will  form,  in  each  case,  a 
right  angle.     In  the  experiment  which  yuu  liave  just  wit- 

•  A  more  Btriking  but  fearful  eipmplifieation  of  this  principle  has 
been  lately  exhibited  in  London  under  the  name  of  the  CESTHiruciu. 
BaiIiWAV,  in  wliicll  b  car  containing  a  passenger  is  maiie  to  de»c«nd 
from  K  lofty  cdllng  down  an  inclined  railway,  when,  after  whirlinji; 
round  in  nn  Inverlcil  position,  it  Id  cnrrieil  forH'ard  to  a  curresponding 


id.  the  surface  of  the  water  must  have  formed,  during 
s  revolutiou,  a  right  angle  with  the  string,  aud  i 
qnently  could  Dot  have  iallen  out  of  the  wine-g]as9.     A 
knowledge  of  this  law,"  continue*!  Mr.  Seymour,  ''will 
explain  many  appearances  which,  although  familiar,  I  dare 
say,  have  never  been  understood  by  you.     You  may  re- 
member   accompanying   me  to   the   pottery,    to  see  the 
operation  of  the  turning- lathe  ;    it  was  owing  to  the  centri- 
fugal force  produced  by  the  rotation  of  the  wheel,  that  the 
day,  under  a  gentle  pressure,  swelled  out  so  regularly ; 
fifom  a.  simitar  cause,  the  flour  is  thrown  out  of  the  re- 
volving mill  as  fast  as  it  is  ground ;   and  I  shall  presently 
show  you  that  you  are  indebted  to  this  same  force  for  the 
spinning  of  your  top  and  the  trundling  of  your  hoop.     But 
let  us  quit  this  subject  for  the  present,  and  pursue  the 
T  stone  and  its  course  af^er  it  is  liberated  from  the  sling. 
IliOuiKi  iias  justly  observed  that  it  described  a  curve;   can 
B,you  explain  why  it  should  deviate  from  a  straight  line?  " 

"  Let  me  see,"  said  Tom,  thoughtfully  ;  "  it  would  be 
■jWtted  upon  by  two  forces,  one  carrying  it  forward  in  a 
■  iright  liue,  the  other  bringing  it  to  the  earth:  it  would, 
tithereforc,  not  obey  either,  but  describe  a  diagonal :  but 
V  nhy  that  di^onal  should  be  a  curve  I  cannot  exactly 
I  Bxplain." 

''Then  I  will  give  you  the  reason,"  said   his   &ther. 

*' A  stone  projected  into  the  air  is  acted  upon  by  no  less 

I  than  three  forces ;    the  force  of  projection,  which  is  com- 

r  municated  to  it  by  the  hand  or  the  sling ;  the  resistance  of 

T  through  which  it  passes,  and  which  diminishes  its 

velocity  without  changing  its  direction  ;   and  tiie  force  of 

gravity,  which  ultimately  bring?  it  to  the  grouml.     Now, 

ffloce  the  power  of  gravity  and  the  resistance  of  the  air  will 

always  be  greater  than  any  force  of  projection  we  can  give 

a  body,  the  latter  must  be  gradually  overcome,  and  the 

body  brought  to  the  ground ;    but  the  stronger  the  pro- 

I  jectile  force,  the  longer  will  those  powers  be  in  subduing 
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it,  and  the  farther  will  the  body  go  before  it  &lla.  A  shot 
fired  from  a  connou,  for  instance,  will  go  much  farther 
than  9  stone  thrown  from  your  hand.  Had  the  two  forces 
which  acted  upon  the  stone,  viz.  those  of  projection  and 
gravity,  both  produced  uniform  motion,  the  body  must 
certainly  have  descended  through  the  diagonal ;  but  since 
gravity,  aa  you  have  already  learned,  is  an  accelerating 
force,  the  body  is  made  to  describe  a  curve  instead  of  a 
straight  line.  This  law,  however,  will  require  the  aid  of  a 
^  diagram  for  its  expli 

tjoii.  Let  X  represeni 
the  ball  at  its  greati 
altitude,  X  t  the  force 
of  gravity  drawing 
downward  ;  and  x  z 
that  of  projection.  "We 
have  here,  then,  two 
forces  acting  in  the  di- 
rection of  the  two  sides 
of  a  parallelogram.  In  passing  on  to  z,  the  ball  will  per- 
form the  diagonal  X  a;  and  in  the  next  equal  space  ol 
time,  will  descend  through  three  times  the  distance 
and  will  consequently  be  found  at  b;  while  in  the 
period  it  will  fall  through  Jive  equal  spaces,  and  pass 
and  in  the  next  period,  again,  aa  it  must  fall  through  seven 
such  spaces,  it  will  reacli  the  ground  at  d,  having  described 
the  portion  of  a  curve  from  x  to  rf,  or  during  the  time  thai 
the  two  forces  were  in  simultaneous  operation.  The 
principle  will  explain  the  curved  ascent  of  the  ball,  si 
tnting  only  the  laws  of  retarded  for  those  of  accelerated 
motion ;  for  it  is  clear,  that  the  body  during  its  • 
will  be  retarded  in  the  same  degree  in  which  it  was  accele- 
rated during  its  descent." 

"  Your  explanation,"  said  Louisa,  "appears  very  cli 
and  satisfactory." 

"  The  curve  which   Projectiles  (that  is  to  say,  bod 
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[projected  into  the  air)  describe,  is  termed  a  Parabola  (18). 
although  the  resiatance  of  the  air,  which  is  not  recc^iseii 
I  the  theory,  produces  a  considerable  influence  on  the 
practical  result." 

"  I  liave  only  to  add,"  said  Mr.  Seymour,  "  that  although 
there  exists  au  immense  dblance  between  a  stone  fiistened 
to  a  cord,  which  a  boy  swings  round,  and  those  celestial 
bodies  that  revolve  to  all  eternity,  yet  science  proves  that 
tiie  source  of  their  motions  is  identical." 

The  children  now  proceeded  to  amuse  themselves  with 
I  the  sling.  Louisa  challenged  Tom  to  a  trial  of  skill.  She 
fimcied  that  she  could  hurl  a  stone  with  greater  accuracy 
than  her  brother ;  but  after  several  contests  she  acknow- 
ledged herself  vanquished,  for  Tom  had  succeeded  in 
striking  the  trunk  of  an  old  tree  at  a  considerable  distance, 
wlule  his  sister  was  never  able  to  throw  the  stone  within 
.  Beveral  yards  of  the  niark, 

"Wdl  done,  Tom!"  exclaimed  Mr.  Seymour ;  "why, 
you  will  soon  equal  in  skill  the  ancient  uative^  of  the 
Balearic  Islands ! " 

"  And  were  they  famous  for  this  art  ?  "  asked  Louisa. 
"  "With  such  dexterity,"  replied  her  lather,  "  did  they 

I  use  the  sling,  that  we  are  told  their  young  children  were 
not  allowed  any  food  by  their  mothers,  except  that  which 
they  could  fling  down  from  the  beam  where  it  was  placed 
aloft.  I  fency,  liowever,  Tom,  that  you  would  become 
very  hungry  before  you  could  strike  an  object  in  yonder 
poplar." 
"At  all  events,  I  will  try,"  said  Tom. 
He  accordingly  whirled  round  his  sling,  and  discharged 
its  stone,  which  flew  forward  with  great  velocity,  but  in  a 
direction  very  wide  from  the  mark  at  which  it  was  aimed. 
In  the  next  moment  a  violeht  hallooing  was  heard ;  it  was 
from  the  vicar,  who  had  narrowly  escaped  the  boisterous 
salutation  of  the  falling  stone,  which,  in  its  anxiety  to 
throw  itself  at  the  feet  of  the  reverend  gentleman,  struck 
^- 
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the  beaver  penl-house  that  defended  his  upper  story,  and, 
by  a.  resolution  of  furces  nhich  we  have  endeavoured  to 
explain,  darted  oW  in  the  direction  of  the  side  of  a  parallelo- 
gram, and  was  thus  averted  froni  ihe  equally  eeneittfe 
antipodes  of  hia  venerable  perwD— his  brains  and  corns. 

"  Upon,  my  word,  young  gentleman !  "  cried  the  vicar, 
"1  expected  nothing  less  than  the  fate  of  the  giant  of 
Gath." 

'■  My  dear  Mr.  Twaddleton,"  exclaimed  Tom,  in  a  tone 
of  alarm,  "  I  sincerely  hope  that  you  have  not  been 
sirucli?" 

"  Oh,  no  1  like  the  Volscians  of  old,  I  bear  my  shield 
upon  my  head;*  so,  thanks  to  my  clerical  hat,  I  have 
escaped  the  danger  which  threatened  me :  but,  tell  me, 
wliat  new  game  is  engaging  your  attention?" 

Mr,  Seymour  said  that  he  had  been  explainiiig  the  sci- 
entific principle  of  the  sling,  and  that  he  hoped  the  vicar 
waa  prepared  to  afford  them  some  information  respecting 
its  invention  and  liistory. 

"The  sling?"  repealed  the  vicar;  "why,  bless  me! 
I  left  you  discoursing  upon  elasticity ;  you  really  stride 
over  province  after  province  as  rapidly  as  if  you  were 
gifieri  with  the  seven-leagued  boots  of  the  Ogre : — but  to 
the  point  in  question.  The  art  of  slinging,  or  casting 
stones,  is  one  of  the  highest  antiquity-,  and  was  carried  to  a 
great  degree  of  perfection  amongst  the  Asiatic  nations.  It 
was  well  known  and  practised  at  a  very  early  period  in 
Europe ;  and  our  Saxon  ancestors  appear  to  have  been 
very  expert  in  the  use  of  this  missile." 

Mr.  Twaddleton,  being  desirous  of  communicating  the 
history  of  Major  Siiapwell,  begged  that  Mr.  and  Mrs. 
Seymour  would  allow  him  a  few  minutes'  conversation ; 
ol>serving  that  the  attention  of  the  children  would  be 
agreeably  occupieii  during  their  absence  by  thdr  newly- 
acquired  amusement. 

•  ^n.lib.ix. 
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"  We  will  then,  if  you  please,  vicar,"  replied  Mr,  Sey- 
"walk  to  the  Geological  Temple,    where   I    have 
iately  deposited  some  specimens  which  jou  have  not  yet 
I  seen." 

" To  speak  sincerely,"  said  the  vicar,  "I  cannot  parti- 
cipate in  that  high  satisraction  which  you  appear  to  feel  in 
collecting  such  hoards  of  broken  rocks  and  pebbles :  where 
can  lie  the  utility  of  such  labour?  unless,  indeed,  in  pur- 
Miance  of  your  Utopian  plans,  you  intend  to  Mac-adamue 
,  all  the  roads  of  scieoce." 

■'  Ib  it  nothing,  my  dear  Mr,  Twaddleton,  to  discover 
I  the  structure  of  different  countries  ?  " 

"  Which  the  geoli^st  infers,"  replied  the  vicar,  "from 
I  A  few  patterns,  picked  up  at  random  on  the  mad  side  1  " 
"Mr.  Twaddleton,"  said  Mr.  Seymour,  "I  will  meet 
u  ou   your  own  ground :  you  are  an  antiquary ;  if  an 
ancient  monument  of  art  be  so  inestimable,  is  not  a  know- 
ledge of  the  antiquity  of  the  globe  itself,  at  least,  of  equal 
interest  ? " 

"  Which  you  think  you  can  discover  by  penetrating  its 
I  caverns,  with  aa  mucli  ease  as  the  .jockey  aicertains  the  age 
a  horse  by  looking  into  its  jaws.'' 

"  You  speak  too  flippantly  of  a  classof  philosophers  who 
have  united  tlieir  efforts  to  investigate  a  sublime  subject 
upon  the  true  principles  of  science;  but  the  truth  is,  you 

I  have  never  directed  your  attention  to  it ;  you  must  be  ini- 
tiated in  its  mysteries  under  my  guidance.  I  have  just 
procured  a  little  work  for  my  young  pupils,  a  most  delight- 
ftl  introduction  to  the  etudy,  entitled  '  Thoughts  on  a 
Pebble,  or  a  First  Lesson  in  Geology,'  by  Dr.  Mantell, 
and  1  must  request  you  to  read  it ;  for  although  it  does  not 
consist  of  more  than  thirty  pages,  it  will  espand  to  your 
view  a  new  world  that  will  astoubh  and  delight  you.  I 
shall  afterwards  place  in  your  hands  the  more  extended 
works  of  this  accomplished  author,  '  Wonders  of  Geology,' 
and  '  The  MeiiaU  of  Creation  ;'  you  will  tlien,  so  far  from 
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underralumg  such  researches,  regard  them  as  amongst  the 
most  interesting  that  can  engage  the  human  underatauding." 

"  Although  I  may  be  unknown  to  your  genii  of  the 
mountains  and  caves,"  observed  the  vicar,  "  I  am,  a.t 
events,  actiuainted  with  a  kindred  class  of  philosophers  v 
rival  them  in  industry  if  not  in  talents ;  and  notwithstand- 
ing the  limited  range  of  their  observations — being  confined 
to  the  mountainous  districts  they  inhabit — 1  have  little 
doubt  but  that  their  labours  have  proved  as  acceptable  to 
the  world  as  those  of  the  disciples  of  Hutton  or  Werner. 
I  once  visited  this  district,  and,  although  the  langu^e  of 
its  inhabitants  was  entirely  unknown  to  me,  I  soon  t 
covered,  by  the  aid  of  a  glass,  tliat  they  were  in  serious  ( 
course  with  each  other ;  and  one  of  the  elders  of  the  frater- 
nity, who  was  seated  on  a  craggy  precipice  that  overhung 
an  extensive  valley  covered  with  rich  verdure,  appeared, 
from  his  gestures,  as  if  pointing  out  to  his  fellow-labourers, 
who  were  digging  in  all  directions  in  search  of  treasure,  the 
danger  of  an  approaching  convulsion.  While  I  was  yet 
gazing,  the  lata]  catastrophe  actually  occurred ;  immense 
masties  of  the  tottering  strata  rolled  with  precipitous  haste 
into  the  valley,  involving  in  its  niin  hundreds  of  its  inha- 
bitants. It  was  extraordinary  to  behold  the  effects  of  this 
shock  upon  those  who  were  beyoud  the  reach  of  its  m 
destructive  influence ;  hundreds  were  seen  scaling  heights 
that  agipeared  inaccessible ;  others  stumbling — falling  down 
frightful  precipices — rising  again — helping,  or  pushing 
each  ot!ier  on — the  foremost  serving  as  so  many  steppin 
stones  to  those  behind,  who,  in  their  turn,  hauled  up  the 
clusters  over  whose  backs  they  had  so  unceremoniously 
vaulted." 

"  How  awful !"  cried  Mrs.  Seymour ;  "  1  never  heard 
of  any  modern  catastrophe  of  such  fearful  extent ;  where 
did  it  occur?" 

"  The  vicar  doubtless  alludes  to  the  terrible  earthquake 
of  Messina,  or  perhaps  to  tliat  of  Lisbon." 
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"  I  neither  allude  to  the  one  nor  to  the  other,"  cried  Mr, 
Twaddleton;  "and  yet,  in  some  respects,  the  catastrophe 
which  I  have  described  resembled  that  of  Lisbon :  for 
during  thedreadful  disaster  human  beings  were  seen  to  lake 
advantage  of  the  confusion  to  murder  many  of  tfie  inha- 
bitants, and  to  pillage  their  territories."  (19) 

"  For  goodness  sake !"  cried  Mra.  Seymour,  "  tell  us  at 
where  this  terrible  event  occurred." 
[n  a  fine  Cheshire  cheese !"  exclaimed  the  vicar,  "  which 
had  fiimiahed  abundant  food  to  the  miniature  republic  of 
mites  that  occupied  its  deep  ravines  and  alpine  heights.  1 
think  now,"  continued  the  reverend  gentleman,  "  I  am 
amply  revenged  for  the  allegorical  jokes  in  which  Mr, 
Seymour  has  so  often  indulged  at  my  expense." 

"  I  am  well  satisfied,"  said  Mr.  Seymour ;  "  for  by  re- 
peating your  allegory  to  my  children,  I  shall  be  enabled  to 
convey  a  striking  lesson  of  wisdom.  They  will  learn  from 
it  that  there  is  not  any  pursuit,  however  exalted,  that  may 
not  be  assailed  by  the  weapons  of  ridicule,  especially  when 
wielded  by  those  penurious  philosophers  whose  ideas  of 
utility  are  circumscribed  within  the  narrow  limits  of  direct 
and  immediate  profit." 

too  true,"  cried  Mrs.  Seymour,  "  that  we  are  all 
a.pt  to  depreciate  those  branches  of  knowledge  which  d 
not  bear  directly  upon  the  comforts  or  necessities  of  life ; 
and  the  applications  of  geology  are,  perhaps,  so  remote  as 
scarcely  to  be  discovered  by  the  mass  of  mankind." 

■e  T  must  differ  with  you,"  replied  her  husband : 
"  to  say  nothing  of  the  practical  advantages  which  have 
.BOcrued  to  the  miner  from  this  study,  it  has  been  the  means 
of  bringing  hundreds  of  acres  into  cultivation  in  districts 
where  never  a  blade  of  grass  had  before  grown  (20)  ;  while 
to  the  philosopher,  engaged  in  inquiries  relative  to  former 
conditions  of  our  globe,  fossils  are  like  medals  to  the  anti- 
quary, recording  on  blocks  of  marble,  in  hieroglyphics  as 
intelligible  as  those  which  Major  Rawlinson  has  deciphered 
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i)n  the  slabs  of  Nineveh,  the  history  of  a  former  world  and 
of  that  gigantic  community  with  which  it  pleased  the 
Almig'hiy  to  people  it  before  the  creation  of  man." 

If  the  truth  may  be  told,  the  vicar's  geological  bostility 
arose  from  that  science  iiaving  shaken  the  faith  of  the 
aQtiquarj'  in  the  Dmidical  origin  of  rock  basins  and  other 
supposed  remains  of  that  mysterious  priesthood.  Mr.  and 
Mrs.  Seymour  and  the  vicar  had  by  this  time  arrived  at  the 
Wemerian  Temple,  where,  having  discussed  several  points 
connected  with  its  objects,  Mr.  Twaddleton  gave  an  account 
of  Major  Snapwell,  whose  history  created  considerable 
interest,  and  determined  Mr.  Seymour  to  call  at  Ivy  Cot- 
tage,  and  invite  its  inmate  to  the  Lodge. 


"  Tom,  i(o  you  remember  that  I  told  you  a  few  days  ago," 
said  Mr,  Seymour,  "  that,  by  giving'  a  revolving  body  a 
peculiar  tpintiing  motion,  certain  effects  were  protlucecl, 
which  I  should,  on  some  fiiture  occasion,  take  into  con- 
sideration?" 

"  To  be  sure  I  do,"  replied  Tom, 

"  Well,  then,  attend  to  me." 
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Mr.  Seymour  took  a.  marble,  and,  placing  it  on  the  ground, 
gave  it  an  impulse  forward  by  pressing  his  fore  finger  upon 
it :  the  marble  darted  forward  a  few  paces,  after  which  it 
rolled  back  again. 

"  That  is  most  extraordinary !"  cried  Tom  ;  "  ihe  marble 
came  back  to  your  hand,  aa  it  were,  of  its  own  accord,  and 
without  having  met  with  any  obstacle." 

"  And  you,  no  doubt,"  said  Mr,  Seymonr,  "  regard  it 
at  contrary  to  the  well-known  law,  that  a  body  once  put  iu 
motion,  iu  any  direction,  will  continue  to  move  in  that 
direction  until  some  foreign  cause  oppose  it," 

"  It  really  would  appear  so." 

"  It  is,  however,  far  otherwise ;  the  force  which  I  im- 
parted to  the  marble  communicated  to  it  two  kinds  of 
motion;  the  one  projecting  it  forward,  the  other  producing 
a  rotatory  motion  roimd  its  axis,  in  a  direction  opposite  to 
that  of  its  rectilinear  course ;  and  the  consequence  was 
simply  this,  that  when  the  former  motion,  on  account  of 
the  friction  of  the  marble  on  the  ground,  was  destroyed, 
the  rotatory  motion  continued,  and,  by  thus  establishing  an 
action  in  an  opposite  direction,  caused  the  marble  to  retro- 
grade.* If,  however,  you  will  fetch  your  hoop,  I  will 
demonstrate  the  feet  on  a  laiger  scale," 

Tom  accordingly  produced  the  hoop  ;  and  Mr.  Seymour 
projected  it  forward,  giving  to  it,  at  the  same  instant,  a 
spinning  motion  in  an  opposite  direction.  The  Jioop  pro- 
ceeded forward  to  a  certain  distance,  when  it  stopped,  and 
then  ran  back  to  the  hand. 

"  Let  me  beg  you,"  said  Mr.  Seymour,  "  to  treasure 
this  fact  in  your  memory ;  you  perceive  by  it  how  greatly 
the  progressive  direction  of  a  body  way  be  iufluenced  by  a 
rotatory  motion  around  its  axis ;  and,  indeed,  the  theory  of 
the  rijle  gun  (21)  b  easily  deduced  from  it.  It  will  also 
explain  the  effect  which  a  rotatory  motion  produces  in 

•  Thil  movement  is  wcH  known  W  billiard  player 
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disturbing  the  direction  of  a  projectile.  It  is 
for  such.  a.  reason  that  the  balancer  constuDtly  whirls  round 
his  balls  or  omnges,  as  he  throws  them  into  the  air,  with 
the  intention  of  catching  thera  again ;  and  that  is  playing 
at  Bilboquel,  or  cup  and  ball,  you  find  it  necessary  to  give 
a.  spinning  motion  to  the  ball,  in  order  to  catch  it  on  the 
spike — but  we  will  consider  that  subject  presently,  I  shall 
also  present  you  with  a  new  missile  which  lias  lately  found 
its  way  into  the  toyshops,  termed  the  Bommerenc  It  is 
used  by  the  natives  of  Australia,  and  has  the  curious  pro- 
perty, when  skilfully  directed,  after  striking  the  desired 
object,  to  return  to  tlie  thrower  (22).  I  am  now  desirous 
of  laying  down  a.  few  propositions  upon  the  subject  of 
rotation,  the  knowledge  of  which  is  essential  for  the  expla- 
nation of  the  motious  of  revolving  bodies." 

Mr.  Seymour  proceeded  to  state  that  every  body  had 
three  principal  axes  upon  which  it  might  revolve,  but  that 
the  shortest  was  the  only  one  upon  whicli  it  could  perma- 
nently and  steadily  rotate;  that  should  it,  in  consequence 
of  the  impulse  given  to  it,  begin  to  spin  upon  any  other 
than  the  shortest  axis,  it  would,  during  its  revolutions,  be 
constantly  sliowing  a  tendency  to  approach  it ;  whence  it 
followed  that,  under  such  circumstances,  it  would  be 
unsteady  and  wabbling  in  its  motions. 

In  order,  however,  to  make  this  proposition  intelligible 
to  the  children,  Mr.  Seymour  perfonned  the  following 
simple  experiment. 
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Havii^  tied  some  string  to  a  conunon  cmtiuii  ring,  aa  i 
repreaented  by  figure  1,  he  twisted  it  ronnd  bjr  mean 
hia  thumb  and  fin^r.  until  it  acquired  considemble  velo- 
citj,  when  the  ring  was  seen  to  riw  gradually  into  the 
position  represented  by  figure  2.  Thus,  in  the  Eimplest 
manDH",  was  a  revolving  body  shown  to  eschange  its  longer 
for  its  ahorter  axis. 

The  childr^  declared  that  they  perfectly  comprehended 
the  subject,  and  Tom  observed  that,  in  future,  whenerer 
he  wished  to  make  a  ball  spin  steadily,  he  should  take  care 
to  make  it  lum  on  ib:  shortest  axis. 

"  You  are  quite  right,  Tom,"  said  Mr.  Seymour ;  "  and 
the  skilful  bowler  at  cricket,  in  order  to  give  his  ball 
a  Ateady  axis  of  rotation,  always  holds  it  with  the  seam 
across,  ao  tiiat  ihe  tips  of  his  fingers  may  touch,  and  he 
takes  care  to  hold  it  only  with  such  a  grasp  as  may  be 
Bufficienl  to  steady  it,  fiw  by  a  turn  even  of  the  wrist  it 
may  Ite  marie  to  proceed  unsteadily  ;  and  this  leads  me  to 
consider  another  eipally  important  proposition,  viz.  that 
the  axi«  of  rotation  should  coincide  with  the  direction  in 
which  it  ia  moving  forward,  or,  in  other  words,  with  its 
line  of  motion.  Now,  where  this  is  not  the  case,  it  is 
evident  that  the  unequal  action  of  the  air  will  cause  the 
body  to  deviate  from  its  straight  course,  since  its  two  sides, 
having  different  velocities  (the  rotutory  and  progressive 
motions  conspiring  on  one  side,  while  they  are  in  opposi- 
tion on  llie  other),  will  be  differently  afiected  by  such 
resistance ;  the  resistance,  of  course,  increasing  with  the 
velocity.  It  is  upon  this  principle,"  continued  Mr.  Sey- 
mour, "  that  Sir  Isaac  Newton  has  explained  the  irregular 
motion  of  the  tennis-ball." 

"  But  do  explain  to  us,  papa,"  said  l^ouisa,  "  why  it  is 
BO  necessary  lo  spin  the  ball  in  order  to  catch  it  on  the 
spike" 

"  llotalory  motion,  my  dear,  when  directed  according  to 
the  principles  1  liave  endeavoured  to  enforce,  will  always 
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Steady  the  course  of  a  body.  In  playing  at  bllboquet,  your 
object  is  so  lo  throw  up  the  ball  that  its  hole  may  descend 
perpendicularly  upon  the  spike  which  is  held  for  its  recep- 
tion ;  and  in  onier  to  accomplish  this,  you  make  the  ball 
spin  upon  an  axis,  at  (he  extremity  of  which  is  the  hole  ; 
the  consequence  is  obvious." 

Louisa  observed,  that  she  well  remembered  an  allusion 
to  this  game  in  Miss  Edgeworth's  Essays  on  Education  ; 
and  that,  unless  she  was  much  deceived,  the  advantage  to 
be  gained  by  spinning  the  ball  was  referred  to  centrifugal 
force,  and  its  effect  in  preserving  the  '■  paralhliim  of 
motion." 

"  I  do  DOt  recollect  the  passage,"  answered  her  father, 
"  but  I  will  admit  that  the  centrifugal  force  is  indirectly 
instruraenial  to  the  effect,  although,  in  my  liew  of  the 
subject,  it  is  more  philosophical  to  refer  it  at  once  to  the 
oreatiou  of  an  appropriate  axis  of  rohiition,  and  to  the  per- 
manence of  that  axis  maintained  by  rapid  motion." 

"  I  well  remember,"  observed  Tom,  ■'  that  the  rider  at 
Astley's  whirled  round  the  oranges  as  he  threw  them  into 
the  air." 

"  And  I  hope  that  you  are  now  not  only  acquainted 
with  the  principle  which  rendered  sucii  a  rotatory  motion 
necessary,  but  that  which  must  make  the  shorter  the  more 
eligible  asis  for  effecting  his  purpose ; — but  can  you  tell 
me  how  it  could  liave  happened,  tliat  the  oranges,  which 
were  thrown  perpendicularly  upwards  while  the  horseman 
was  on  the  full  gallop,  should  have  fallen  again  into  his 
hand  'i" 

"  Ay,"  said  Louisa,  "that  puzzle<l  me  exceedingly ;  I 
should  have  thought  he  would  have  ridden  away  from 
them,  and  that  they  must  have  fallen  several  feet  behind 

"  What  say  you,  Tom,  to  that?"  inquired   Mr.    Sey- 

"  I  suppose  that  the  rider  calculated  upon  the  distance 
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"  It  is  owing  to  the  centrifugal  force,  which  gives  it  a 
motioD  in  the  direction  of  a  tangent  to  the  circle,  and, 
consequently,  overcomes  the  force  of  gravity," 

"  Tour  answer  is  pat,"  replied  his  &ther :  "  as  long  as 
you  give  your  iioop  a  certain  degree  of  velocity,  the  tan- 
ffential,  or  centrifiigal  force,  overcomes  gravity,  in  the 
manner  you  have  already  witnesswl;*  but,  when  that  ia 
slackened,  the  hoop  will  fall  on  its  side ;  not,  however,  uniil 
it  bas  made  several  complete  revolutions.  Now,  answer 
me  another  question.  Why  is  it  so  difficult  to  make  the 
hoop  proceed  straight  fonvard,  without  lurning  to  the  right 
or  left  ?■' 

'■•  I  suppose  it  arises  from  the  same  cause  as  that  which 
altered  the  direction  of  my  marble  as  it  ran  along— the  in- 
equality of  the  ground." 

"  That,"  replied  his  father,  "  would  undoubtedly  have  its 
influence;  but  it  is  principally  to  be  referred  to  the  impossi- 
bility of  your  giving  constantly  a  straight  blow  by  the  stick. 
When  it  is  moving  forward,  a  slight  inclination  towards 
either  side  will  cause  the  parts  to  acquire  a  motion  towards 
that  side,  those  which  are  uppermost  being  most  affected  by 
it ;  and  this  lateral  or  sideway  motion,  assisted  sometimes 
by  the  irregular  curvature  of  the  hoop,  causes  its  path  to 
deviate  from  a  rectilinear  direction  ;  so  that,  instead  of 
moving  straight  forward,  it  turns  to  that  side  towards  which 
it  began  to  incline ;  and,  in  this  position,  its  tendency  to 
fell  is  still  ferther  counteracted  by  the  centrifugal  force. 
It  is  from  a  similar  cause  that  the  bullet,  unless' rifled,  will 
have  a  tendency  to  go  to  the  right  or  left,  from  any  unequal 
impulse  which  it  may  have  received  at  the  moment  of  its 
exit  from  the  barrel.  I  iiave  yet  one  other  question,  and, 
a»  its  answer  will  lead  us  into  the  consideration  of  a  me- 
chanical subject  of  some  importance,  I  must  ireg  you  to 
bestow  all  your  attention.  In  trundling  your  hoop,  have 
you  not  often  observed  that,  although  the  blow  inflicted 
'  Bee  fAge  127. 
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upou  it  hy  your  slick  niig^ht  have  been  violent,  yet  Ilie 
effect  produced  by  it  was  ci>mparatively  small,  in  conse- 
quence of  the  hoop  having  been  struck  by  a  disadvan- 
tageous part  of  the  stick?" 

"  Certainly  !  I  have  frequently  observed  that,  if  the 
hoop  i£  struek  by  the  slick  either  too  near  the  hand,  or  too 
Dear  the  end,  much  of  its  force  is  lost ;  and  1  have  also 
noticed  the  saniR  thing  in  striking  the  ball  nith  my  cricket- 
bat." 

"  The  fact  is,"  said  Mr.  Seymour,  "  that  every  striking 
body  has  what  is  termed  ils  centre  of  percussion,  in  which 
all  the  percutient  force  of  a  body  is,  as  it  were,  collected : 
thuB,  a  stick  of  a  cylindrical  figure,  supposing  the  centre  of 
motion  at  the  hand,  will  strike  the  greatest  blow  at  a  point 
about  two-ihirds  of  its  length  from  the  wrist.  I  may,  per- 
,  at  some  future  time  return  to  this  subject,  and  explain 
several  mechanical  effects  which  are  dependent  upon  it.  (23) 
Now  away  with  yon,  and  trundle  your  hoop,  or  spin  your 
top ;  as  soon  as  the  vicar  returns  I  will  rejoin  you." 

Stop  a  moment,"  cried  the  vicar ;  "  do  you  not  remem- 
ber that  the  sword  of  Atrides  in  his  conflict  with  Paris,*  as 
did  also  that  of  Tumus  in  his  engagement  with  JEnesis,-^ 
brohe  short  and  was  shivered  ?  And  why  so  'i  Because, 
a  we  may  suppose,  the  blow  was  struck  at  a  point  distant 
from  tliB  centre  of  percussion,  and  so  produced  a  jarring 
vibration  that  shuttered  the  blade." 

"  Thus  then  it  would  appear,  vicar,  that  the  gods  were 
unjustly  accused  of  an  unfair  inierferencc,  and  philosophy 
is  again  to  be  charged  with  clipping  the  wings  of  poeiie 
fancy." 

In  the  course  of  an  hour  Mr.  Seymour  and  his  reverend 
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friend  proceeded  to  the  play-ground,  where  they  found  the 
children  busily  engaged  in  their  several  diveraioa'*. 

"  I  rejoice  to  find  you  at  so  claasicaJ  a  pastime,"  said  tlie 
vicar,  aa  he  approached  Tom,  who  wa^  busily  engaged  in 
spinning  hia  top.  "The  top,  my  boy,  is  a  subject  which 
the  great  Mantuan  bard  did  not  consider  beneath  the  pa- 
tronage of  his  muae :  but,  hey-day  !  this  is  not  the  '  volitans 
sub  verbere  turbo '  of  tlie  immortal  Virgil ;  tlie  top  of  anti- 
quity was  the  wliip-fop,  the  peg-top  is  a  barbarous  innova- 
tion of  modem  times  :  a  practical  proof  of  the  d^eneracy 
of  tlte  race.  Even  boys,  forsooth,  must  now-a-daya  have 
their  activity  cramped  by  inventions  to  supersede  labour: 
well  may  we  regard  the  weapoua,  which  our  sturdy  ances- 
tors wielded,  as  instruments  rather  calculated  for  giants 
than  men,  if  such  pains  be  taken  to  instil  into  the  minds  of 
youth  the  mischievous  spirit  of  idleuess." 

"  My  dear  sir,"  said  Tom,  who  was  always  grieved  at 
displeasing  the  vicar,  "  if  it  will  gratify  you,  1  will  spin  my 
whip-top,  for  I  have  an  excellent  one  which  my  papa  has 
lately  given  me." 

"  Well  said  !  my  dear  boy.  *  Piier  bonm  spei,' — What 
a  pity  would  it  be  to  damp  so  noble  a  spirit !  get  your 
wliip-top." 

Tom  accordingly  placed .  the  Vir^lian  top  upon  the 
ground,  and  as  the  boy  plied  the  whip,  so  did  the  viear  lash 
the  air  with  hia  quotation ;  running  round  the  top  in  appa- 
rent ecstasy,  while  he  repealed  the  well-known  lines  from 
the  seventh  jEneid : — 
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"llle  BC 

■UB  habena 

Curvatifl  ferlur  aptttiia ;  stupe 

iDscia  turbfi, 

Impubeaiiue  maaus,  inirBla  vo 

ubilebujum; 

DaDt  stilmoB  pli^ffi."' 

"  Tlie  wooden  engine  flies  and  whirU  about, 
Admired,  with  clamDurs,  of  the  beardless  rnut: 
They  Inah  aloud;  eaoh  other  they  provoke, 
And  loud  their  little  Hula  M  evBry  atrote,"— Drtdem. 
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As  Mr.  TwEidclIetoii  thus  gave  vent  to  that  fervour  which 
'er  kindled  by  collision  with  Vii^,  Tom  gave  motion 
I  to  his  top,  which  swa^ered  about  with  such  an  air  of  self- 
[  importance,  that,  to  ^e  eye  of  feney,  it  might  have  ap- 
I.  peared  as  if  proudly  conBcious  of  the  encomiums  that  had 
3n  Bo  liberally  lavished  upon  it. 

"  The  Greciun  lioys,  as  Suidaa  informs  us,  played  also 
with  this  top,"  continued  the  vicar. 

"  And  pray,  may  I  ask,"  said  Mr.  Seymour,  "  whether 
iraa  not  introduced  into  this  country  by  the  Romans  ?" 
"  Probably,"  replied  the  vicar.  "  Figures  representing 
I  boys  in  the  act  of  whipping  their  tops  first  appear  in  the 
marginal  paintings  of  the  manuscripts  of  the  fourteenth  cen- 
tury i  at  whicli  period  the  form  of  the  toy  was  the  same  as 
t  present,  and  the  manner  of  impelling  it  by  the  whip 
can  admit  of  but  little  if  any  difference.  In  a  manuscript* 
at  the  British  Museum,  I  have  read  a  very  curious  anecdote 
which  refers  to  Prince  Henry,  the  eldest  son  of  James  the 
First ;  with  your  permission  I  will  relate  it  to  you." 

Here  the  vicar  extracted  a  memorandum-book  from  his 
pocket,  and  read  the  following  note ; — 

"  The  first  tyme  that  he,  the  prince,  went  to  the  towne 
of  Sterling  to  meete  the  king,  seeing  a  little  without  the 
gate  of  the  towne  a  stack  of  corne,  in  proportion  not  unlike 
a  topp,  wherewith  he  used  to  play,  he  said  to  some  that 
were  with  him.  '  Loe  there  is  a  goodly  topp :'  whereupon 
one  of  them  saying,  '  Why  doe  you  not  play  with  it  then  ?' 
he  answered,  '  tiet  it  np  for  me,  and  I  wiU  play  with  it.'  " 
■'Was  not  that  a  clever  retort  of  tiie  young  prince?" 
said  the  vicar,  as  he  returned  the  manuscript  into  his  me- 
morandum-book ;  "  and  1  think  it  must  have  confounded 
the  courtier  who  could  have  asked  so  silly  a  question," 

"  Well,  Tom,"  said  Mr.  Seymour,  "  let  us  see  whether 
you  can  set  up  your  own  ti>p,  so  that  it  shall  stand  steadily 
n  its  point." 

'  Uarl.  lib.!,  mnrked 6.191. 
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"  I  have  often  tried  that  experiment,"  answered  Tom, 
"  but  could  never  succeed  in  keeping  the  line  of  direction 
within  its  narrow  base." 

"  And  yet,  when  in  rotatory  motion,  its  erect  jiosition  is 
maintained  without  difficulty ;  how  is  that?" 

"  Is  it  not  owing  to  the  centrifugal  force?"  asked  Tom. 

"  Undoubtedly ;  but  as  the  subject  ia  highly  interesting;, 
I  will  endeavour  to  explain  it  more  fiiliy.  You  must,  how- 
ever, first  obtain  permission  firom  the  vicar  lo  spin  your 
humming-top,  for  that  will  better  illustrate  ihe  phenomena 
which  it  is  my  wish  to  examine," 

"  If  your  object  is  the  exercise  of  the  body,  let  us  spin 
the  whip-top,"  replied  the  vicar ;  "  but  if  you  wish  to 
exercise  the  boy's  mind,  I  cannot  object  to  your  selecting 
the  top  best  calculated  to  fulfil  that  desire." 

Tom,  having  accordingly  prepared  his  top,  pulled  the 
string,  and  set  the  wooden  machine  spinning  on  the  floor. 

"  Now,  Tom,  T  will  explain  to  you  the  reason  of  the  top 
being  able  to  sustain  its  vertical  position.  Yon  have  already 
learned,  from  the  action  of  the  sling,  that  a  body  cannot 
move  in  a  circular  path  without  making  an  effort  to  fly  off  in 
a  right  line  from  the  centre  ;•  so  that,  if  a  body  be  affixed 
(o  a  string  and  whirled  round  by  the  hand,  it  will  stretch  it, 
and  in  a  greater  degree  according  as  the  circular  motion  is 
more  rapid." 

"  Certainly,"  said  Tom. 

"  The  top,  then,  being  in  motion,  all  its  parts  tend  to 
recede  from  the  axis,  and  with  greater  force  the  more  rapidly 
it  rei'olves ;  hence  it  follows  that  these  parts  are  like  so 
many  powers  acting  in  a  direction  perpendicular  to  the  axis ; 
but,  ELS  they  are  all  equal,  and  as  they  pass  all  round  with 
rapidity  by  the  rotation,  the  result  must  be  that  the  top  is 
in  equiiibrio  on  its  point  of  support,  or  on  the  extremity  of 
the  axis  on  which  it  turns.     But  see,  your  top  is  down." 

•  PngB  127. 
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"  And  what  is  the  reason,"  asked  Tom,  "  of  its  motion 
beings  stopped  ?  " 

"  I  can  answer  that  question,  papa,"  said  Louisa;  "  is 
it  not  owing  to  (lie  friction  of  the  ground  ?  " 

"Certainly;  that  has,  doubtless,  its  influence,  but  the 
resistance  of  (he  air  is  also  a  powerful  force  upon  this  occa- 
sion. A  top  has  been  made  to  spin  in  vacuo  as  long  as  two 
hours  and  sixteen  minutes.*  But  come,  Tom,  spin  yotir 
top  once  more.  Observe,"  exclaimed  Mr.  Seymour,  "  how 
obliquely  the  top  is  spinning.  It  is  now  gradually  rising 
out  of  an  oblique  position  ; — now  it  is  steadily  spinning  on 
a  vertical  axis ;— and  now  its  motion  is  so  steady  that  it 
scarcely  seems  to  move." 

"  It  is  sUeping,^  as  we  call  it,"  said  Tom. 

"  Its  centre  of  gravity  is  now  situaled  perpend  ieuiariy 
over  its  point  of  support,  which  is  the  extremity  of  the  axis 
of  rotation :  but  attend  to  me,"  continued  Mr.  Seymour, 
"  for  I  am  about  to  attempt  the  explanation  of  a  pheitomt^- 
non  which  has  puzzled  many  older  and  wiser  philosophers 
than  yourselves.  It  is  evident  that  the  top,  in  rising  from 
an  oblique  to  a  vertical  position,  must  have  its  centre  of 
gravity  raised  ;  what  can  have  been  the  force  which  effected 
this  change  ? " 

"  Was  it  the  centrifugal  force  ?  "  asked  Tom. 

"  Certainly  not,"  said  Mr.  Seymour,  "as  1  will  pre- 
sently convince  you." 

"  Then  it  must  have  been  the  resistance  of  the  air,"  said 
Louisa. 

"  No,  nor  was  it  the   resisiance   of  the  air,"  replied 

•  Short  OQ'Sereon'a  Horizontal  Top.'  Phil.  Trans.  xMi.  352. 
t  PLSiln  matlcr-tif-fnct  pcnone,  liko  j'uu  and  the  uutbor,  gentle 
xcader,  will  be  oonlcat  to  regard  the  tonn  "  ile^inff'*  as  Bimply  ex- 
presaive  of  that  quleaoent  state  which  the  top  thia  aBSumes.  Sot  ao, 
however,  Mr.  Frybabel,  who,  emiling  at  our  Bunplicit;,  iDfonns  UB  that 
'  the  phrase  ig  derived  from  the  Italian  wonl  l(j>o,  a.  mouse,  ttom  which 
the  Italisti  proverb,  "  /;  dormo  dowms  un  (o;«p,"— He  Bleeps  like  a  dor- 
nuniirc— ho:  bcon  corruptDd  iuto,  "  He  aleepa  tike  n  tv/i." 
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her    &ther ;     "  for    the     same     effect    takes     place    in 
oocwo." 

"  Thea  pray  inform  us  by  what  means  the  top  was 

■'  It  entirely  depended  upon  the  form  of  Ihe  estremity  of 
the  pe^,  and  not  upon  any  simple  effect  connected  with  the 
rotatory  or  centrifugal  force  of  tlie  top.  I  will  first  satisfy 
you  that,  were  the  peg  to  terminate  in  a  line,  that  is  to  say, 
in  a  mathematical  point,  the  top  never  could  tuise  iisel£ 
et  A  s  c  be  a  lop  spinning  in 
1  oblique  position,  ijaving  the 
end  of  the  peg',  on  which  it  spins, 
brought  to  a  fine  point.  It  will 
continue  to  spin  in  the  direction 
in  which  it  reaches  the  ground) 
ivithout  the  least  tendency  to  rise 
into  a  more  vertical  position ;  and  it  b  by  its  rotatory  or 
centrifugal  force  that  it  is  kept  in  this  originat  position ; 
for  if  we  conceive  the  top  divided  into  two  equal  parts  a 
and  s,  by  a  plane  passing  through  the  line  x  c,  and  suppose 
that  at  any  moment  during  its  spinning  the  connexion  be- 
tween these  two  parts  were  suddenly  dissolved,  tlien  would 
any  point  in  the  part  a  fly  off  with  the  given  force  in  the 
direction  of  the  tangent,  and  any  corresponding  point  in 
the  part  b  with  an  equal  force  in  an  opposite  direction ; 
whibt,  therefore,  these  two  parts  remain  connected  toge- 
ther, during  the  spinning  of  the  top,  these  two  equal  and 
opposite  forces  a  and  a  will  balance  each  other,  and  the  top 
will  continue  to  spin  on  its  original  asis.  Having  thus 
shown  that  the  rotatory  or  centrifugal  force  can  never  make 
the  top  rise  from  an  oblique  to  a  vertical  position,  I  shall 
proceed  to  explain  the  true  cause  of  this  change,  and  I  trust 
you  will  be  satisfied  tliat  it  depends  upon  the  blunCness  of 
the  point.  Let  a  b  c  be  a  top  spinning  in  an  oblique  posi- 
tion, terminating  in  a  very  short  point  with  a  hemispherical 
shoulder  r  a  m.     It  is  evident  that,  in  this  case,  the  top  will 
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not  spin  upon  a,  tlie  end  of  the  true  axis  x  a,  but  upon  r,  a 
point  in  the  circle  P  M  to  which  the  floor  i  f  is  a  tangent. 
Instead,  therefore,  of  revolving  upon  a  fixed  and  stationan' 
point,  the  top  will  roll  round  upon  tlte  small  circle  p  m  on 
its  blunt  point,  with  very 
considerable  friclion,  the 
force  of  which  may  be  re- 
presented by  a  line  o  p  at 
right  angles  to  the  floor  i  f, 
and  to  the  spherical  end  of 
the  p^  of  the  top  :  now  it 
is  the  action  of  this  force, 
by  its  pressure  on  one  side 
of  the  blunt  point  of  the  top, 
which  causes  it  to  rise  in  a  verticaJ  direction.  Produce 
the  line  o  p  till  it  meets  the  axis  c ;  from  the  point  c  draw 
the  line  c  t  perpendicular  to  the  asis  a  x,  and  t  o  parallel 
to  it  i  and  then,  by  a  resolmion  of  forces,  ihe  line  T  c  will 
represent  that  part  of  the  friction  which  presses  at  right 
angles  to  the  axis,  so  as  gradually  to  raise  it  in  a  vertical 
position;  in  which  operation  the  circle  e  M  gradually  dimi- 
nishes by  the  approach  of  the  point  f  to  a,  as  the  axis  be- 
comes wore  perpendicular,  and  vanishes  when  the  point  f 
coincides  with  the  point  a,  that  is  to  say,  when  the  top  has 
arrived  at  its  vertical  position,  where  it  will  continue  to 
sleep,  without  much  friction,  or  any  other  dbturbing  force, 
until  its  rotatory  motion  &ils,  and  its  side  is  brought  to  the 
earth  by  the  force  of  gravity." 

"  I  t/tink  I  understand  it,"  said  Tom,  "  although  I  have 
some  doubt  about  it ;  but  if  you  would  be  so  kind  as  to 
give  me  the  demonstration   in  writing',    I  will  diligently 

"  Most  readily,"  said  Mr.  Seymour.  "  Indeed  I  cannot 
expect  that  you  should  comprehend  so  difficult  a  subject 
without  the  most  patient  investigation  ;  and,  in  the  present 
state  of  your  knowledge,  I  am  coiniielled  to  omit  the  rela- 
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tiou  of  several  very  important  circumstances,  to  which  I 
inay,  hereafter,  direct  your  attention.  When,  for  iiislance, 
you  have  become  acquainted  with  the  elements  of  astro- 
noiny,  I  shall  be  able  to  show  you  that  the  gryration  of  the 
top  depends  upon  the  same  principles  as  the  precession  of 
the  equlno.\es."  (24) 


Mh,  Seymodb,  haviiig;  observed  his  children  busily  engag;ed 
at  Ihe  ^me  of  Trap  and  Ball,  determined,  as  usual,  to 
make  it  subservient    lo  scientific    instruction.     With  this 
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view  he  hastily  sketched  a  diagram,  and  proceeded  with  it 
to  the  scene  of  sport. 

"  Now,  Tom,  let  me  see  how  far  you  have  profited  by 
our  laie  conversation.  I  have  some  questions  to  ask  you 
about  the  action  of  your  Trap  and  Ball,"  said  his  father. 

''  I  do  not  suppose  there  is  much  philosophy  in  the 
game,"  ohserved  Tom. 

"  Of  that  we  shall  judge  presently. — Can  you  tell  me 
the  direction  which  the  ball  takes  after  it  flies  froro  the 
spoon  of  the  trap,  in  consequence  of  the  blow  of  the  bat 
upon  the  trigfrer?  " 

"  It  flies  upwards,  to  be  sure,  and  allows  me  to  strike  it 
with  my  bat,"  answered  the  boy. 

"Very  true;  but  at  what  angle? — I  see  you  hesitate ; 
look  therefore  at  the  diagram  I  have  prepared,  and  attend 
to  my  explanation  of  it." 

Mr,  Seymour  produced  the  sketch  which  we  here  pre- 
sent to  our  readers. 


a^ 


"  A  B  represent  the  spoon  and  trigger  in  their  quiescent 
position.  Upon  striking  the  end  b  with  the  bat,  they  are 
brought  into  the  position  c  a.  The  spoon  will  thus  have 
described  the  small  are  a  c,  when  it  will  be  suddenly  stopped 
by  the  end  of  the  trigger  d  coming  into  contact  with 
the  shoe.     The  motion  of  the  ball,  however,  will  not  be 
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arrested,  and  it  will  consequently  be  projected  forward  out 
of  the  spoon." 

"  Exactly,"  exclaimed  Louisa,  "  in  the  same  manner  as 
the  shilling  flew  off  the  wine-glass,  or  a  person  on  a  gal- 
lopinjf  horse  would  be  thrown  over  the  head  by  its  suddenly 
stopping." 

"  1  thank  you,  Louisa ;  your  memory,  I  perceive,  has 
not  suffered  from  the  drenijhing  you  received  from  the 
water-cart ;"— but  can  you  tell  me,"  continued  Mr.  Sey- 
mour, "  the  direction  which  the  ball  will  take  after  itia 
release  from  the  spoon  ?  " 

This  was  a  step  beyond  Louisa's  knowledge,  and  her 
&ther,  in  order  to  assist  her,  be^ed  her  to  consider  in 
what  direction  it  was  moving  before  it  left  the  spoon. 

"You  have  just  told  us,"  said  Tom,  "that  it  described 
an  arc,  or  portion  of  a  circle," 

"  Very  well,''  said  Mr. Seymour;  '"and  did  not  the  phi- 
losophy of  your  sling  teach  you  that,  when  a  body  revolv- 
ing' in  a  circle  is  suddenly  disengaged,  it  will  fly  off  in  a 
right  line  in  the  direction  in  which  it  was  moving  at  the 
instant  of  its  release? — the  ball  therefore  will  describe  the 
tangent  c  b," 

"  It  is  al]  clear  enough  to  me  now,"  said  Tom,  evidently 
vexed  that  he  had  overlooked  a  principle  which  had  been 
so  lately  explained  to  him  by  the  action  of  Ids  sling. 

"  I  now  see,  too,"  added  Tom,  "  why  the  Itall  seldom 
flies  olf  at  the  same  angle  in  every  trap." 

"That,"  said  his  fether,  "must  of  course  depend  upon 
the  esteut  of  the  arc  described  by  the  spoon,  and  which 
will  of  course  vary  in  different  traps. " 

"  Before  we  conclude  the  subject,  let  me  ask  you  whe- 
ther there  ia  not  some  one  point  in  the  bal,  at  which  you 
can  most  effectually  strike  the  ball?  " 

"  To  be  sure,''  answered  Tom,  "  in  the  same  way  that 

•  Seo  page  66. 
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there  is  a  point  in  my  Loop-stick  at  which  I  can  give  the 
strongest  blow — and  that  point  is  termed  the  Centre  of 
Perciisaion." 

" Eaough,"  said  Mr.  Seymour;    '-see,  here  comes  the 

True  to  tlie  hour  appointed,  did  Mr.  Tw»ldleton  make 
his  appeai'ance,  just  at  the  couclut^ion  of  the  discuffiion 
alMve  described  ;  and,  as  he  approached  the  party,  Louiaa 
observed  tiiat  he  was  carrying  a  canvass  bag  in  liis  haud. 

"What  have  you  there?"  asked  Mr.  Seymour:  "a 
sack  of  sugar- pi  urns  ?  " 

''  No,  no ;  spheres  of  larger  iliameter.  Here,"  said  the 
vicar,  as  he  opened  his  bag,  ''  is  a  foot-ball  for  you,  Tom ; 
and  here  is  a  hand-ball  for  you,  Louisa."  He  then  pre- 
sented each  of  the  other  children  with  a  similar  present, 
exclaiming — 

■as  Virgil  has  it." 

"  Perhaps,'"  said  Mr.  Seymour,  '■  you  will  enhance  the 
value  of  this  fevour  by  giving  us  an  antiquarian  history  of 
the  ball,  which  will  be  very  acceptable  to  us  at  this  time, 
as  we  have  just  concluded  a  philosophical  inquiry  upoD  that 
subject." 

To  this  request  the  vicar  readily  assented,  and  proceeded 
as  follows: — 

"  The  Greeks  appear  to  have  played  with  four  kinds  of 
ball :  viz.  the  little  ball,  the  great  hall,  the  empty  ball 
(a<Palpa  avri),  wliich  waa  blown  up  with  air,  like  our  foot- 
ball, and  the  teatkern  bull  (euipuuoc),  which  was  suspended 
from  the  ceiling,  and  stuffed  with  bran  or  sand,  as  those 
who  tossed  it  were  robust  or  delicate.  The  Romans," 
continued  the  vicar,  "  had  also  four  kinds  oipiUe,  or  balls ; 
the  foUiSt  a  large  ball  made  of  leather  and  blown  up  with 
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air,  like  our  foot-ball ;  the  larger  kinds  of  which  were 
etruck  with  the  ann,  the  smaller  ones  with  tlie  fist.  Sue- 
tonius tells  us  that  Auguslus  Cffisar  greatly  delig'hted  in 
the  amusement ;  and  in  truth  it  was  a  glorious  sport,  an 
exercise  equally  adapted  for  the  young  and  old ;  or,  as 
Martial  has  it, — 

'  FblU  deoet  pueraaludere,/b/falea(»."" 
"And  yet,"  siud  Mr.  Seymour,  "neither  Horace   nor 
Virgil  played  at  it ;   do  you  not  remember  the  lines  in  the 
fifth  satire  ? — 


Numq^uo  pllti  lippis 
"  Many  thanks,  Mr.  Seymour,  many  thanks  for  brushing 
up  my  recollection ;  but  I  am  a  little  doubtful  about  the 
game  at  which  M^cenas  played  at  Capua :  I  have,  by-the- 
by,  lately  read  J  an  account  of  a  peculiar  gume  of  ball  for 
which  the  city  of  Sierra  is  celebrated,  and  il  is  supposed  to 
be  that  referred  to  by  Horace—'  It  is  played  in  the  foss, 
which  has  a  very  high  wall,  and  it  is  not  unlike  a  tennis- 
court  ;  the  ball  is  very  lai^,  and  appears  to  be  inflated 
with  air ;  the  arm  is  defended  by  a  wooden  guard  or 
shield  ;  at  certain  periods  of  the  ^me,  one  of  the  playeri' 
runs  down  a  spring-board,  an(l  throwing  the  whole  of  his 
weight,  momentum,  and  strength  upon  the  ball,  as  it  is 
thrown  towards  him,  he  strikes  it  to  an  astonishing  dis- 
tance.' The  second  kind  of  ball,"  continued  the  vicar, 
"  was  termed  Irigonaiis,  which  is  conjectured  to  have  been 
nearly  the  same  as  our  tennis-ball.     It  derived  its  name 

•  Lib,  xiv.  epig.  43. 

t  "MteaenBa  goes  to  tennis,  hurtful  game 
To  a  weak  stomach,  and  ta  tender  eyes ; 
So  down  to  sleep  with  Virgil,  Uoraca  Ilea." — Fkancis. 
Horace  suffered  from  weak  ejea.  and  Virgil  from  shortness  of  tircath ; 
ao  that  MEecenBB,  when  eitling  betveen  them,  used  to  say  that  "hejmis 
batfceen  ttara  imd  gipkg." 

X  '  Two  Hundred  and  Nine  Days,"  ur  '  The  Joornal  of  a  Traveller 
nn  (he  Continent.'  by  Jefferson  Hogg.  London,  1B27. 
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from  the  position  of  the  three  persons  who  played  with  it ; 
they  were  placed  iu  a  triangle,  and  alternate];  caugfat  and 
tossed  the  ball,  and  he  who  first  let  it  &1I  to  the  ground 
was  the  loaer.  The  third  kind  of  ball  waa  the  paganiea, 
as  being  much  used  in  country  villages.  Some  authow 
state  it  to  have  been  constructed  of  leather  and  stuffed  with 
feathers,  while  others  conjecture  it  to  have  been  a  large 
kind  oi  follis.  The  fourth  was  the  harpastum;  a  small 
ball,  so  called  because  the  gameslera  endeavoured  to  snatch 
it  from  each  other.  The  ball  was  thrown  unexpectedly  to 
some  one  of  the  players,  and  he  as  unexpectedly  threw  it 
at  another ;  hence  it  caused  a  variety  tif  anxious  and 
watchful  movements." 

"  It  seems,"  observed  Louisa,  "  to  be  a  sport  better 
adapted  to  boys  than  girls." 

"  In  that  supposition  you  are  quite  mistaken,"  replied 
the  vicar;  "  on  the  contrary,  the  hand-ball  would  seem  to 
have  been  originally  a  female  sport,  for  Homer  has  re- 
stricted the  pastime  to  the  princess  and  young  maidens  of 
Corcyra ;  at  least,  he  has  not  mentioned  its  ever  having 
been  practised  by  the  men ;  but  upon  this  point  critics 
differ. 

'  O'er  the  green  mend  the  sporting  virgins  plaj, 
Their  ahining  veils  uDbonnd  ;  sIdd);  the  skies, 
Toas'd  and  re-loss'd,  the  hall  inoBBBimt  flies."  "  • 

Mr.  Seymour  said  that,  as  the  vicar  had  satisfied  them 
of  the  liig4i  antiquity  of  the  ball,  he  hoped  he  would  now 
atTord  them  some  information  respecting  its  use  in  Eng- 

"  The  game  of  hand-ball,"  said  the  ricar,  ''  called  by 
the  French  palm-play,  because  the  exercise  consisted 
originally  in  receiving  the  ball,  and  driving  it  back  again 
with  the  palm  of  the  hand,  was  formerly  a  favourite  pas- 
time among  the  youth  of  both  sexes ;  and  in  many  parts  of 

•  Pope'a  OcijBScy,  lib.  v. 
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^H  the  kiDgdom  it  was  customary  for  ihem  to  play  at  this 
^H  game  duriug  Ihe  Easter  holidaya  for  tansy  cakes.  Iii 
^B  ancient  times,  the  mayor  and  aldermen  of  Newcastle  used 
^B  to  go  in  slate  at  the  feasts  of  Easter  and  Whitsuntide,  to  a 
V  little  mall  of  the  town,  to  witness  this  game.  It  was  ori- 
^  ginally  played  with  the  naked  hand ;  tlien  with  a  glove, 
which  in  some  instances  was  lined  ;  aflerwards,  cords  and 
catgut  strings  were  bound  upou  the  liand  to  malte  the  ball 
rebound  more  forcibly." 

"  That  custom,"  observed  Mr.  Seymour,  "  doubtless, 
gave  origin  to  the  racket." 

■'It  did,"  replied  the  vicar;   "and  the  places  where 
a  game  was  played  were  called  lennis-courta,  and  the 
game  itself  obtained  the  name  of  tennis,  from  the  French 
word  tenez*  (take  it,  hold  it),  frequently  used  during  the 
The  pastime,  I  believe,  was  introduced  amongst 
■s  about  the  year  1222,  the  sixth  year  of  Henry 
III.,  by  persons  of  superior  rank  and  family,  who  erected 
courts  or  oblong  edifices  for  the  performance  of  the  exer- 
cise." 

"  I  long  to  hear  something  about  foot-ball,"  eselaimed 
Tom. 

"  That  is  a  pastime,"  said  the  vicar,  "  which  was 
formerly  in  great  vogue  in  England,  but  of  late  years  it 
has  fallen  into  disrepute,  having  apparently  mei^ed  in  the 
more  popular  game  o^  ericket.'[  It  derives  its  name,  as  you 
may  suppose,  from  the  circumstance  of  the  ball  being 
driven  by  the  fool,  in  preference  to  the  hand.  When  a 
match  is  made,  two  parties,  equal  in  numbers,  take  the 

>  This  etymology  has  beea  diapnteil,  and 
holding  or  keeping  possesaion  of  the  ball  is 
during  the  plsy,  the  ball  is  in  eoutinufll  motion 
(uuither.    Ottiers  sitek  the  etymcilog;  of  the 
the  game,  in  a  place  in  France  colled  Tennois; 
letter,  Sennoiu,  in  the  district  a(  Champagne 


field,  and  stand  between  two  goals,  which  are  placed  at  the 
dixtance  of  eig;ht;  or  a  hundred  yards  from  each  other. 
The  ball,  which  is  cummonly  a  blown  bladder,  cased  with 
leather,  is  delivered  in  the  midst  of  the  ground,  and  the 
object  of  either  party  is  to  drive  it  through  the  goal  of 
their  opponents,  by  which  the  game  ia  won.  The  abilities 
of  the  performers  are  best  displayed  in  attacking  and  de- 
fending the  goals,  whence  the  paAlime  is  more  frequently 
called  a  goat,  than  a  game  at  fuot-ball.  Iti  this  attack  and 
defence,  the  exercise  becomes  exceedingly  violent ;  the 
players  kick  each  other's  shins  without  (he  least  ceremony; 
and  this  occasioned  James  I.  to  apeak  of  foot-ball  as 
'  meeter  for  laming  than  making  able  the  users  thereof. '  '' 

"  I  believe,"  said  Mr.  Seymour,  "  that  the  ancient  game 
iiigoff\s  still  much  practised  in  Scotland." 

"  It  is,"  replied  the  vicar.  "  In  the  reign  of  Edward  III. 
the  Latin  name  cambuca,  a  crooked  club,  or  staff,  was  ap- 
plied to  this  pastime,  because  it  was  played  with  such  an 
instrument.  The  bat  was  also  styled  a  bandy,  from  its 
being  bent ;  and  hence  tiie  game  itself  is  frequently  called 
bandy  ■Jiall." 

"  And  how  is  it  played  ?"  asked  Tom. 

"  It  is  played  on  a  smooth  common,  by  driving'  forward 
two  small  liard  balls,  with  the  bandy  I  have  just  described. 
into  very  distant  holes  in  the  ground,  about  a  foot  deep, 
and  nine  inches  over :  and  the  party  whose  ball  is  driven 
into  these  holes  with  the  fewest  strokes  is  the  victor." 

"  You  have  omitted  to  speak  of  that  favourite  game  in 
the  reign  of  Charles  II,.  called  P<dl  Malt."  observed  Mr. 
Seymour. 

"  I  thank  you  for  reminding  me ;  it  was  a  game  playel 
in  a  vista,  now  bearing  the  name  of  the  Mall,  in  St.  James's 
Park,  at  tiie  end  of  which  stood  a  pole,  with  a  hoop  sus- 
pended from  an  arm  at  its  top.  through  which  the  ball  was 
to  be  driven." 

"  But  come."  said  Mr.  Seymour,  "  it  is  high  time  to  think 
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of  our  dinner;  the  children  must  require  some  refreshment. 
I  am  not,  my  dear  vicar,  one  of  those  piiilosophers  who 
believe  that  play  was  invented  by  the  Lydiaas*  as  a  remedy 
Bgainat  hunger;  nor  do  I  subscribe  to  the  opinion  of  the 
elder  Scriblerus,  that  it  was  on  such  an  account  wisely 
contrived  by  Nature,  that  children  who  have  the  keenest 
appetites  should,  at  the  same  time,  be  those  who  are  most 
addicted  to  sport." 

"  Whether  you  believe  or  not  that  the  Lydians  invented 
sports  Bhall  not  be  a  subject  of  contest  between  us,"  said 
the  reverend  antiquary  ;  "  but,"  continued  he,  "  one  thing  is 
quite  certain,  that  the  Lydian  games  were  at  first  called 
Lydi  by  the  Romans;  and  afterwards  bycorruplion  Ludi; 
1  presumption  I  must  needs  say  in  favour  of  the  Lydian 
claim.  But  enough  of  this ;  to  what  do  you  propose  we 
should  next  turn  our  attention  ?  T  doubt  not  you  have  some 
new  sport  for  our  recreation  as  well  as  our  instruction," 
added  the  vicar. 

"  We  will,  if  you  please,  attend  the  children  to  their  see- 

V,  which  the  gardener  has  lately  constructed  for  them," 
said  Mr.  Seymour. 

The  party  accordingly  walked  to  the  grove,  in  which  a 
plank  had  been  placed  across  a  wooden  post ;  and  upon 
which  Tom  and  John  had  been  riding  for  some  time  in  the 

rlier  part  of  the  morning.    The  boys  again  mounted  their 

w  hobby ;  and,  after  amusing  themselves  for  some  minutes, 
Mr.  Seymour  desired  them  to  stop,  in  order  that  Tom  might 
explain  the  principle  upon  which  the  see-aatc  acted.  Tom 
replied,  that  he  was  not  aware  of  any  principle  which  could 
apply  to  riding  on  a  plank. 

"  Have  I  not  often  told  you,  my  dear  boy,  that  the  prin- 
ciples of  Natural  Philosophy  may  be  brought  to  hear  on 
'  e  most  trivial  acta  of  life?     Listen,  therefore,  and  you 

*  HerodotuB  speaks  of  the  inlial 
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shall  find  tliat  your  present  amusement  teems  with  iiutmc- 
tion.  You  are  already  well  acquainted  with  the  nature  and 
oi>erations  of  the  centre  of  gravity ;  tell  me,  therefore, 
whereabouts  it  liea  in  the  plank  upon  which  you  are  riding," 

"  I  should  think,"  replied  Tom,  "  that  in  this  instance 
the  centres  of  g^vity  and  magnitude  must  coincide,  or  be 
very  nearly  in  the  same  point," 

"  The  centre  of  gravity  must,  as  you  say,  be  very  nearly 
ill  the  middle  of  the  board  ;  and  if  that  be  the  case,  you 
will  allow  that,  Buppoaing  those  who  ride  upon  it  are  of 
equal  weight,  the  plank  must  be  supported  in  the  centre  to 
make  the  two  arms  equal ;  but  you  and  John  are  of  unequal 
weight,  so  that  you  perceive  the  plank  must  be  drawn  a 
little  farther  over  the  prop  to  make  the  arms  unequal ;  and 
John,  who  is  the  lighter,  must  be  placed  at  the  extremity 
of  the  longer  arm.  Thus  arranged,  you  will  exactly  balance 
each  other ;  and  as  each  of  you,  on  your  descait,  touches 
the  ground  with  your  feet,  the  reaction  affords  you  a  spring, 
which  destroys  the  equilibrium,  and  enables  you  to  oscillate 
in  arcs  about  the  centre  of  motion." 


"  Do  we  then  describe  the  arcs  of  a  circle  as  we  ascend 
and  descend?" 

"  Undoubtedly  you  must.     Look  at  this  diagram,"  said 
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Mr.  .Seymour, ''  and  you  will  see  at  once  tliat  the  plaiik  can 
only  move  round  its  centre  of  motion  ;  for  how  could  you 
)r  your  brother  fall,  perpendicularly  in  a  straight  line  ? 
You  must,  in  rising,  and  he,  in  descending,  describe  arcj 
)ur  respective  circles.  It  is  equally  evident  that  hi? 
velocity  must  be  very  superior  to  yours ;  for,  if  you  could 
swing  quite  round,  you  would  each  complete  your  respective 
circles  in  tbe  same." 

"It  would  really  appear  so,"s3id  Tom;  "and  I  have 
nyself  observed  that  the  lighter  person  has  the  better  ride. 
as  he  moves  both  farther  and  quicker,  and  I  now  iinderaland 
the  reason  of  it ;  it  is  because,  being  fartiier  from  the  centre 
of  motion,  he  describes  a  larger  arc." 

"  The  greater  velocity  with  which  your  little  brother 
moves,  renders  his  momentum  equal  to  yours.  You  have 
the  most  gravity,  he  the  greatest  velocity;  so  that,  upon 
the  whole,  your  momenta  are  equal :  for  you,  no  doubt,  re- 
member that  momentum  is  weight  multiplied  into  velocity.* 
You  have  here  then  a  striking  instance  of  mechanical  ad- 
vantage gained  by  opposing  motion  to  matter,  or  velocity 
to  weight ;  for  I  think  ymi  will  readily  admit,  that,  without 
the  aid  of  the  plank,  your  little  brother  could  never  have 
raised  you  from  the  ground." 

"  That  is  clear  enough,"  said  Tom. 

"The  plank,  then,  thus  arranged,"  continued  his  fether, 
"  constitutes  what  has  been  termed  a  mechanical  power,  to 
which  the  name  of  lever  has  been  given  ;  it  is  not,  however, 
my  intention  at  present  to  enter  into  the  history  of  these 
powers,  of  wiiich  there  are  six  distinct  kinds ;  the  one  pre- 
sented to  you,  in  the  instance  of  the  seesaw,  is  perhaps  the 
most  simple,  and  not  the  least  important  of  them." 

"  It  is  very  curious,"  observed  the  vicar,  "  to  reflect  upon 
what  a  simple,  and  apparently  trifling  fact,  the  jwwers  of 
civilized  man  may  be  raid  to  depend.  Tlie  single  truth  you 
have  just  announced,  of  making  velocity  a  compensation 
•  See  page  61. 
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for  weight,  has  supplied  hi.s  weak  arm  with  the  means  of 
controlling  the  very  elements."  (24) 

It  is  very  true,"  said  Mr.  Seymour;  "and  we  might  go 
ir  as  to  say  that,  had  it  been  the  will  of  the  Almighty 
Creator  of  the  univerae  to  have  withheld  from  matter  that 
property  which  we  have  been  dlscuseing.  man  must  have 
remained  the  moat  helpless  and  forlorn  of  his  creatures.  I 
now  propose,"  added  Mr.  Seymour,  "to  accompany  the 
children  to  their  swing ;  the  present  is  a  suitable  oppor- 
tunity for  giving  them  some  idea  of  the  doctrine  of  OEcilla- 
tion,  or  the  theory  of  the  pendulum." 

"Let  us  proceed, then, to  the  Icarian  G^ame," exclaimed 
the  vicar- 

As  the  party  walked  along,  Mr.  Twaddleton  explained 
the  meaning  of  the  above  allusion,  with  wliicli  the  reader 
will  be  hereafter  made  acquainted.  The  children  liad  com- 
menced the  sport,  and  Mr.  Seymour  informed  Tom  and 
Louisa,  who  were  atteutively  watching  the  motions  of  the 
awing,  that  its  vibrations,  like  those  of  the  pendulum  of  a 
clock,  were  produced  by  its  effort  to  fell,  from  the  force  of 
gravity,  and  its  power  of  ascending  through  an  arc  similar 
and  opposite  to  that  through  which  it  has  descended,  from 
the  momentum  acquired  during  its  descent. 

"  Like  the  bandilor,  I  suppose,"  said  Louisa. 

"  Esactly,  my  dear,  that  is  a  very  good  comparison  ;  for 
Hs  the  bandilor,  having  descended  along  the  i^tring  by  its 
gravity,  acquires  such  a  momentum  as  to  enable  it  to  ascend 
the  aame  string,  and  thus,  as  it  were,  to  wind  itself  up ;  «o 
does  the  pendulum  or  swing,  during  its  descent,  acquire  a 
force  that  carries  it  up  in  an  opposite  arc  to  an  equal  height 
a.s  that  from  which  it  had  fallen.  But  tell  me,  Tom, 
whether  you  have  not  discovered  that  the  motion  of  your 
new  swing  differs  from  that  which  you  experienced  in  your 
former  one?" 

"Tlieropesof  our  present  swing  are  BO  much  longer  than 
those  wliicli  we  fonnerly  used,  tlial  the  motion  is  mucli 
pleo^santer." 
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" la  that  all ?"  said  Mr.  Seymour,  "Have  you  not  ob- 
served that  you  also  swing  much  slower?" 

"  I  have  certainly  noticed  that,"  said  Torn. 

"It  b  a  law  which  I  am  desiroua  of  impressing  upon 
your  memory,  that  the  shorter  the  pendulum,  or  swing,  the 
quicker  are  its  motions,  and  vice  versd;  indeed,  there  is  an 
established  relation  between  tlie  velocity  and  the  length, 
whichlahallhereafterendeavour  to  explain  to  you.  Galileo, 
the  celebrateii  philosopher,  and  mathematician  lo  the  Duke 
of  Florence,  accordingly  proposed  a  method  of  ascertaining 
the  heightof  the  arched  ceUingof  a  church  by  the  vibrations 
of  a  lamp  suspended  from  it.  The  solution  of  the  problem 
was  founded  on  the  law  to  which  I  have  just  alluded,  but 
which  involves  mathematical  considerations,  with  which  it 
is  uot  my  present  intention  to  perplex  you.  Now  it  is 
known  that,  in  the  latitude  of  London,  a  pendulum,  if  39 
inches  and  two  tenths  in  length,  will  vibrate  seconds,  or 
make  60  swings  in  a  minute ;  by  observing,  therefore,  how 
much  the  pendulous  body  deviates  from  thb  standard, 
we  may,  by  the  application  of  the  appropriate  rule,  find 
ita  length ;  if  the  distance  from  the  bottom  of  the  lamp 
to  the  pavement  be  then  measured,  which  may  be  done 
by  means  of  a  stick,  and  added  to  the  former  result, 
the  sum  will  give  the  iieight  of  the  arch  above  tie  pave- 
ment J  but  I  will  sliow  you  the  experiment  the  next 
time  we  go  into  Overton  church ;  the  vicar  can  fell  us 
the  exact  height  of  the  roof,  and  1  will  try  how  nearly 
I  can  approach  the  trutli,  by  observing  with  a  stop- 
watch iiow  many  seconds  one  vibration  of  the  chandelier 
continues." 

"  But,  papa,  why,  surely  theduration  of  its  vibration  must 
depend  upon  the  force  which  you  may  happen  to  give  to 
the  chaudelier?" 

"  Not  in  the  least ;  and  this  brings  us  at  once  to  the 
consideration  of  the  most  curious  and  important  fact  in  the 
history  of  the  pendulum,  and  for  a  knowledge  of  which  we 


A 
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are  also  indebted  to  Galileo.*  It  is  termed  the  iiiochronoui\ 
pro[>erty,  or  that  by  wiiich  all  ila  vibrationa,  whether  great 
or  small,  are  performed  in  exactly  tiie  same  period  of  time; 
but  that  you  may  be  better  able  to  comprehend  this  subject, 
attend  to  the  diagram  which  1  haye  prepared  for  your  in- 
j,^  struction.      Suppose  that  the 

swing  or  pendulum  A  B  beraised 
to  <-',  it  will,  in  effect,  be  raised 
the  perpendicular  height  b  c, 
and  in  falling  will  describe  the 
arc  c  B ;  and,  in  the  point  B,  it 
will  have  that  velocity  which 
is  acquired  by  descending  tlirough  c  b,  or  by  a  Iwdy  falling 
freely  througli  tjie  perpendicular  c  b.  Thiavelocity  will  be 
sufficient  to  cause  it  to  ascend  through  an  equal  arc  B  o, 
to  the  same  height  from  whence  it  fell  at  c ;  and  since  the 
times  of  ascent  and  descent  are  equal,  it  will  describe  both 
these  arcs  in  exactly  the  same  space  of  time.  Having  lost 
all  its  motion  at  d,  it  will  again  begin  to  descend  by  its  own 
gravity ;  and  in  the  lowest  point  s  it  will  acquire  the  same 
velocity  as  before,  which  will  cause  it  to  re-aacend  to  c ; 
and  thus,  by  ascending  and  descending,  it  will  perform 
continual  vibrations  in  the  circumference  c  b  d  ;  and ,  were  it 
not  for  the  resislance  of  the  air,  and  the  friction  at  the  centre 
of  motion  a,  the  vibrations  would  never  cease  i  but  from  these 
obstructions,  though  small,  it  happens,  that  the  velocity  of  the 
mass  of  matter  at  B  is  a  little  diminished  in  every  vibration  ; 
and  consequently  it  does  not  return  precisely  to  the  same 
points  c  or  D,  but  the  arcs  described  continually  become 
shorter  and  shorter,  till  at  length  they  grow  insensible  ;  and 
yet  the  very  same  time  is  required  for  the  performance  of 
the  shorter  as  the  longer  area  ;  for,  although  in  the  one  case 

•  Thi«  discovory  wm  published  at  Paris,  Iq  a  trealiso  oallod  "  L'  Uiape 
d»Cadrafi,mde  I' Horlage  Physique  (/nipo-irrife."  in  the  year  1639;  from 
which  msy  be  dated  the  invention  of  the  pendulum. 

f  Compounded  of  the  Greek  irorda  tim,  e>]aat,  and  w>^m  ilme. 
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the  body  passes  over  lesA  space,  atUl  its  velocity  is  pro- 
portionality decreased.  Tou  perceive,  then,  that  in  an  at- 
tempt to  ascertain  the  height  of  a  ceiling  by  the  vibrations 
of  a  chandelier,  the  extent  of  its  swing  cannot  alter  the  time 
which  may  be  required  for  its  completion.  And,  if  you  will 
place  yoiir  little  brother  in  the  swing,  you  will  perceive 
that  he  will  return  to  your  hand  in  nearly  tie  same  space 
of  time,  whether  he  describes  a  large  or  small  arc ;  although 
this  experiment  must  be  considered  as  extremely  rude,  since 
there  are  many  disturbing  causes  for  which  the  theory  can- 
not possibly  make  any  allowance.  I  must,  moreover,  warn 
you  that,  where  the  arc  described  is  very  considemble,  the 
diflerence  in  the  time  will  be  greater ;  for  in  order  to  ensure 
this  property  of  vibrating  through  unequal  arcs  in  equal 
times,  it  is  necessary  that  the  path  of  the  body  should  de- 
scribe a  peculiar  curve,  called  a  cycloid  (25),  and  not  liie 
segment  of  a  circle ;  at  present,  however,  it  is  not  possible 
for  us  to  enter  into  this  difflcnlt  branch  of  science,  although 
I  trust  that  al  some  future  period  I  shall  be  justified  in  an 
attempt  to  explain  it." 

Mr.  Seymour,  having  concluded  his  lecture,  was  about 
to  return  to  the  Lodge,  when  Mrs.  Seymour  approached 
the  party,  cariying  in  her  hands  a  letter,  which  the  smile 
on  her  countenance  announced  to  contain  agreeable  in- 
telligence. 

"  I  have  just  received,"  said  Mrs.  Seymour, "  a  letter  from 
Miss  Tillers,  whom  you  must  all  remember  as  a  most  de- 
lightfiil  person,  I  am  informed  that  she  is  about  tn  be 
married  to  the  nephew  of  a  gentleman  who  is  at  present  in 
our  neighbourhood  in  search  of  a  country  residence." 

"  Does  she  mention  the  gentleman's  name?"  inquired  the 

"  Mr.  Henry  Beacham,"  said  Mrs.  Seymour. 
"  The  nephew  of  Major  Snapwell,  I  declare,"  esclaimed 
the  delighted  vicar. 

The  whole  party  participated  in  the  pleasure  which  their 
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excellent  friend  expressed  at  this  discovery,  and  Mr.  Sey- 
mour immediately  accompanied  Mr.  Twaddleton  to  Ivy 
Lodge,  to  congratulate  the  major,  and  to  make  such  ar- 
rangements as  might  expedite  the  purchase  of  Osterley 
Park,  and  the  consequent  introduction  of  a  &mily  into  the 
neighbourhood  of  Overton,  from  whose  society  the  Seymours 
anticipated  the  highest  satisfaction. 

At  the  same  time  Mrs.  Seymour  hastened  to  despatch  a 
letter  to  Miss  Villers,  in  order  to  solicit  her  immediate 
presence  at  Overton  Lodge. 
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CHAPTEK   X. 


lN  £LE<TrBICAI. 
ILLnaTRATED. 


In  out  last  chapter  we  left  Mr.  Seymour  and  his  reverend 
nd  on  their  way  to  Ivy  Cottage ;  it  is  only  necessary  to 
slate  that  the  major  received  them  with  tiiat  satisfaction 
and  gratitude  which  tlie  nature  of  their  visit  could  not  fail 
to  produce.  Plans  were  proposed,  and  arrangements  con- 
cluded,for  [he  fnrtheranceof  the  object  we  have  anuounced; 
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in  short,  in  the  brief  t'pace  of  an  hour,  the  major  had  deter- 
rained  the  course  of  hia  fiiture  life,  and  had  framed  schemes 
of  happiness,  and  visions  of  domestic  peace,  which  he  im- 
patiently sought  to  realize.  The  vicaf  u'as  detained  by  tlie 
major,  but  Mr.  Seymour  quitted  Ivy  Lodge  and  returned 
to  his  family.  He  found  the  children  engaged  at  playing 
at  marbles.  Tom  was  displaying  to  his  sisters  many  in- 
siancea  of  his  adroitness  and  skill  in  shooting  at  and  hitting 
marbles. 

"  Why,  Torn,"  exctaimeti  Mr.  Seymour,  "  how  came  you 
possessed  of  such  a  multitude  of  marbles  ?  " 

"  By  luck ;  good  luck,  papa ;  I  won  them  all  before  the 
holidays;  and  I  can  assure  you  that  my  schoolfellows 
acknowledge  me  as  one  of  the  best  players  at  riag-taw  in 
the  school." 

"  Justly,  then,  has  your  merit  been  rewarded,"  said  the 
fother.  "  Have  you  not  read  of  the  skilful  Roman,  who 
could  blow  peas  through  a  quill,  and  deposit  them  with 
such  nicety  on  the  point  of  a  pin,  placed  at  some  distance, 
BA  rarely  to  miss  his  aim  ?" 

"  And  what  was  his  reward?"  asked  Tom. 

"  A  bushel  of  peas,  my  boy,  which  the  emperor  com- 
manded to  be  presented  to  him.  But  do  not  misunderstand 
me ;  far  be  it  from  my  wish  to  dispar^^  your  skill ;  what- 
ever we  undertake,  we  should  endeavour  to  accomplish  j  I 
am,  therefore,  well  pleased  to  find  that  you  can  play  at 
marbles  with  so  much  success." 

"  I  wonder  who  invented  marbles,"  said  Tom. 

"  That  question,  ray  dear,  must  be  addressed  to  Mr. 
Twaddleton,  who,  I  have  no  doubt,  will  immediately  answer 
it." 

Scarcely  had  these  words  been  spoken,  when  their  '  Fldua 
AeheUes'  appeared  on  the  lawn.  Mr.  Seymour  informed 
him  of  tlie  subject  of  their  conversation,  and  added,  that 
he  had  just  told  the  children  he  was  sure  he  would  readily 
answer  their  question. 
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"  Not  SO  readily  as  you  may  imagine,"  replied  the  vicar ; 
"but  I  will  tell  you  all  I  know  upon  the  subject.  It 
appears  to  be  a  very  ancient  game;  for  it  is  stated  by 
Suetonius,  that  Augustus,  when  a  youth,  spent  many  hours 
in  the  day  in  playing  with  little  Moorish  boys  '  cum 
nucibus'  that  is.  with  nuts,  which  appear  to  have  been  then 
used  in  the  very  way  in  which  you  now  play  with  your 
marbles.  In  later  times,  round  stones,  picked  out  of  gravel, 
were  introduced  for  this  purpose.     The  marbles  which  you 

»now  hold  in  your  hand  are  substitutes  of  still  more  modern 
invention.  The  best  of  them  are  imported  ftora  Holland, 
where,  as  I  have  been  informed,  they  are  manufactured  by 
grinding  fragments  of  alabaster  and  of  other  stones,  in  an 
iron  mill  of  a  peculiar  construction,  in  which  there  are  ' 
several  partitions  furnished  with  rasps,  which  turn  willi 
great  velocity,  by  means  of  a  stream  of  water ;  and  thus, 
having  rounded  the  stones,  project  them  out  of  different 
holes  for  which  their  eize  may  adapt  them.  Thus  manufac- 
tured, they  are  broug-ht  down  the  lihine,  and  from  thence 
dispersed  throughout  Europe ;  immense  quantities  are  also 
exported  to  India  and  China.  There  are,  however,  as  you 
well  know,  inferior  kinds,  which  are  of  home  manufacture, 
and  consist  of  potter's  clay  covered  with  a  glaze,  and  burnt 
in  a  furnace." 

*'  I  have  often  wondered  what  is  the  meaning  of  the  words 
taai  and  ally"  obser\ed  Tom. 

"  Why,  jour  taw  is  a  brown  marble,  and  your  ally,  if  I 
remember  rightly,  a  very  white  one;  is  it  not  so?"  asked 

_     the  vicar. 

L       ''  To  be  sure,"  said  Tom. 

H       "  Very  well,  then,"  said  the  vicar,  "  the  words  are  clearly 

H  abbreviations  o?  tawny  and  alabaster." 

H       ''  Now  then,"  said  Mr.  Seymour,  "  for  a  game ;  what  is 

B  it  to  be,  Tom  ?" 

H       "  Ring-taw  for  ever  !"  cried  Tom ;  "  it  is  the  only  game 

B  of  marbles  worth  playing  at." 
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"  It  is  really  so  long  since  I  left  school,"  observed  hia 
father,  "  that  I  must  beg  you  to  refresh  my  memory,  and 
give  me  some  instructions  about  this  favourite  game  of 

"  I  will  tell  you  all  about  it.  We  must  first  draw  a 
drele,  on  which  each  player  is  to  put  a  certain  number  of 
marbles  to  be  previously  agreed  upon ;  we  then  make  a 
mark  at  some  digtance,  which  is  called  the  ojfing,  and  from 
which  we  are  to  shoot  at  the  marbles  in  the  ring." 

"That  is  all  very  intelligible,"  observed  his  father;  "and 
I  suppose  the  object  of  the  player  is  to  shoot  a  marble  out 
of  the  ring,  which  not  only  gives  liim  that  marble,  but  en- 
titles him  to  shoot  again  at  another,  and  so  on,  until  he 
misses,  or  all  the  marbles  are  won." 

"  That  is  right,  papa." 

"  And  a  good  marksman,"  observed  the  licar,  "  who  has 
the  first  shot,  may  easily  win  the  game,  before  any  other 
playei'  can  gain  the  opportunity  of  shooting  at  a  single 
marble." 

"  I  see  that  clearly,"  said  Mr.  Seymour;  "  he  may  strike 
out  a  marble  &om  the  circle,  and  then  shoot  at  anotlier, 
and  in  this  manner  traverse  the  whole  ring ;  I  therefore 
conclude,  that  good  players  will  always  demand  a  large 
ring,  or  else  there  would  not  be  much  chance  for  any  one, 
except  for  liim  wlio  played  first." 

"  That  is  the  game ;  but  I  must  tell  you,"  said  Tom, 
"  that  if  the  player  should  leave  his  own  marble  in  the  ring, 
he  is  at  once  put  out ;  and  should  it  be  within  a  certain 
distance  on  the  outside,  an  adversary  may  shoot  at  it,  and, 
by  hitting  it,  put  him  also  out  of  the  game." 

"  I  t>elieve  that  I  am  now  a  perfect  master  of  the  subject,' 
said  Mr.  Seymour;  "  what  say  you,  vicar?" 

"  I  understand  it ;  and  it  appears  to  me  to  be  capable  of 
some  scientific  calculation  ;  but  the  practical  results  must, 
of  course,  differ  very  widely  from  the  theory,  for  the  un- 
eveuness  of  the  ground,  and  tiie  inaccurate  construction  of 
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the  marble,  lire  circumBtancea  which  never  can  be  duly  esti- 

" Certainly  not,"  replied  Mr.  Seymour;  "these  diffi- 
nilties  even  exist  at  the  game  of  billiards  (26),  where  the 
table  is  smooth  and  perfectly  horizontal :  but  we  do  not 
require  perfect  accuracy,  an  approximation  to  it  will  be 
sufficient  for  the  purposes  of  illustration ;  we  will,  therefore, 
if  you  please,  proceed  at  once  to  the  game,  and  I  will  en- 
deavour to  point  out  to  Tom  the  nature  and  direction  of 
the  several  forces  by  which  each  marble  will  be  influenced." 
Tom,  accordingly,  like  tlie  son  of  Cornelius  Scribleros, 
.  converted  his  1^;8  into  a  pair  of  compasses,  and  described, 
■with  the  toeof  his  shoe,  the  necessary  circlenpon  the  ground. 
Each  party,  by  agreement,  placed  two  marbles  upon  the 
ring,  and  it  fell  to  the  lot  of  the  vicar  to  open  theeampaign. 
Mr.  Twaddleton  tlien  advanced,  and,  with  the  assumed  air 
of  a  true  kn^ht-errant,  approached  the  ring,  exclaiming 
with  a  loud  voice,  and  with  a  gesture  of  inexpressible  drol- 
lery, "  I  demand  gracious  leave  that  I  may  be  delivered  of 
my  vow,  and  forthwith  combat  in  the  lists ;"  so  saying,  he 
unfurled  his  red  banner,  and  sounded  a  trumpet ;  or,  in 
more  humble  phraseology,  he  extracted  his  handkerchief 
.  from  his  pocltet,  and,  applying  to  it  his  nasal  organs,  pra- 
I  duced  a  loud  and  thrilling  blast,  which  frightened  every 
sparrow  from  its  resting-place.  After  this  preliminary 
ceremonial,  he  marshalled  his  limbs  into  the  most  appropriate 
attitude,  and,  thrusting  one  hand  behind  the  exuberant  tail 
of  his  coat,  he,  with  the  other,  shot  forth  his  missile  at  the 
largest  marble  opposite  to  him.  His  (au)  faithfully  delivered 
its  errand,  and  inflicted  such  a  blow  upon  the  paunch  of  Ids 
mitagonist,  that,  although  nearly  twice  the  size  of  its  as- 
sailant, like  a  true  bully,  it  skulked  off,  and  retreated  several 
feet  beyond  the  lists ;  but,  alas !  the  little  marble  of  the 
vicar,  unlucky  wight !  was  so  stunned  by  the  operation, 
that  it  staggered,   and  reeled   backwards   ini 

1  tbuSf  according  to  the  established  law  of  the  field. 
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completed  by  one  act  the  total  defeat  of  its  luckless  com- 

maoder. 

"  Your  marble  is  left  in  the  ring  I"  exclaimed  Tom, 
with  a  shout  of  triumph. 

"  I  see  how  it  happened,"  said  Mr.  Seymour ;  "  the 
vicar  struck  the  marble  plump,  or  'played  a  full  ball,'  as 
we  say  at  billiards,  and  the  result  easily  admits  of  expla- 
nation, Ynu  already  know  that  a  marble  possesses  elasti- 
city !  when,  therefore,  tlie  one  in  the  ring  was  struck,  it 
went  off  with  a  velocity  equal  to  tliat  with  which  the  strik- 
iug  marble  approached  it,  while  the  latter,  in  return, 
received  a  blow  equal  to  that  it  gave,  which  destroyed  its 
motion.  When  we  go  back  into  the  library,  I  will  exhibit 
a  very  pretty  experiment  in  further  elucidation  of  this  phi- 
losophical truth,"  (27) 

It  was  now  Mr.  Seymour's  turn  to  enter  the  lists.  He 
carefully  applied  his  knuckles  to  the  ground,  and,  taking 
aim  at  a  little  marble  which  he  had  selected  as  his  victim, 
gallantly  shot  the  missile  fn>m  his  thumb  and  finger ;  but, 
alas !  atas !  the  goddess,  whatever  may  be  her  name,  who 
presides  over  this  species  of  tournay,  doubtless  saw  the  im- 
pending fate  of  her  favourite,  and  after  the  example  of 
Venus,  who  turned  asirie  the  weapon  from  ^neas,  assumed 
the  shape  of  a  small  pebble,  and  thus  arrested  the  fatal 
course  of  the  marble,  and  gave  it  a  new  direction,  which 
sent  it  curveting  through  the  ring,  without  committing  one 
single  act  of  devastation. 

"Bravo!   bravo!"  exclaimed   Tom;    "it  is  now  my 

The  boy,  according  to  the  usage  of  the  field,  might  at 
once  have  won  the  game  by  striking  his  father's  marble : 
but  he  was  too  magnanimous  to  take  such  an  advantage, 
and  too  eager  to  display  his  own  skill,  to  cut  the  game 
short  by  a  manieuvre  :  he  had  determined  to  win  his  laurels 
by  hard  fighling  and  generalsliip.  He  accordingly  pro- 
ceeded to  strike  a  ring  marble  ;  in  effecting  which  he  had. 
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like  the  vtcar,  challenged  a  gigantic  kaighl  as  his  autago- 
niBt ;  but  instead  of  striking  it  plump,  he  struck  its  upper 
quarter,  so  that  it  was  rolled  out  of  the  ring,  while  the 
striking  marble,  imparting  only  a  portion  of  its  moraentum, 
continued  to  move  forward  after  the  impact.  This  course 
was  greeted  with  the  acclamations  of  Mr.  Seymour  and  the 
vicar,  the  latter  of  whom  declared  it  to  have  been  "  nobly 
run,"  and  gatlaatly  accompli-ihed ;  and,  extracting  a  six 
pence  from  hia  waistcoat  pocket,  exd^raed,  ailer  the 
manner  of  chivalry,  "  Largesse,  largesse,  glory  to  the  sons 
of  the  brave  !  glory  to  the  inviocible  knight  of  the  taw  !  " 

The  boy  had  not  only  struck  the  marble  out  of  the  ring, 
but  he  had,  at  the  same  time,  contrived  to  place  his  own 
marble  in  the  most  fevourable  position  for  his  future  opera- 
tions ;  and,  Indeed,  it  may  be  here  observed,  that  in  this 
consists  the  art  of  playiag  the  game.  It  is  almost  unneces- 
sary to  add  that  Tom  won  every  marble  in  succession. 

Mr.  Seymour  then  proceeded  to  explain  the  laws  of  im- 
pact,  by  which  the  movement  of  each  marble  was  directed. 
He  observed,  that  the  subject  embraced  two  propositions, 
vix,  the  direction  of  the  object  marble  after  having  been 
struck,  and  that  of  the  striking  marble  after  the  stroke. 
He  said  that,  if  a  straight  line  were  drawn  between  the 
centres  of  the  striking  and  object  marbles,  it  would  neces- 
sarily pass  through  their  point  of  contact,  and,  if  continued, 
would  represent  the  path  of  the  latter  after  the  blow.  In 
order  to  find  the  direction  of  the  striking  marble  after  the 
shock,  he  told  him  that  he  must  imagine  a  tangent  (o  the 
path  of  the  object  ball  drawn  from  ila  centre,  and  then  a 
line  parallel  to  it,  from  the  centre  of  the  striking  marble ; 
the  latter  of  which  would  be  the  required  path. 

Mr.  Seymour  now  inquired  whether  tliere  was  any  other 
game  of  marbles  at  which  they  could  amuse  themselves. 

'"The  game  which  we  caH' lagging  oui,'"  replied  the 
boy,  "is  amusing  enough.  It  consists  in  striking  your 
marble  against  the  wall,  and  making  it  rebuuuil,  so  as  to  hit 
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any  other  mariile  that  b  placed  at  a  ootain  distance  from 
it,  or  to  come  within  a  span  of  iL" 

"  I  uDdeistand."  said  his  &theT,  "  aix],  like  rtK^-jow,  it 
may  be  made  sutKenient  to  our  purpose  of  illustiatiiig  llie 
doctrine  of  forces;  although  I  think  that  the  prinopleof 
refitrffd  motion  mar  be  more  readily  explained  by  the  re- 
bounding ball." 

Mr.  S^moor  here  took  the  elastic  ball,  and  threir  it 
obliquely  against  the  wall,  from  which  it  rebounded  in  aa 
opposite  and  equally  oblique  diiectimi.  He  thm  sketched 
the  annexed  figure,  and  proceeded  u 
— T  follows: — "When  I  threw  the  IwU 
against  the  wall  B,  in  the  ^rectjoo 
A  B,  having  struck  it,  it  glanced  off, 
making  an  angle,  in  it$  passage  back 
again,  equal  to  that  which  it  made  in 
its  approach  to  the  walL  If  I  draw 
tlie  perpendicular  b  d.  this  feict  will  be  rendered  more 
apparent,  and  you  will  perceive  that  the  angle  &  b  D  is 
equal  to  the  angle  c  B  D ;  the  fonner  is  tenned  the  amgk  o^ 
uiWr/«Mr,  the  latter  the  angU  of  rr/hetkai ;  and  these 
angles,  remember,  are  always  equal,  provided  dte  ball 
nuder  e.\perimenl  be  perfectly  elastic." 

"  Do  you  mean  lo  say,"  asked  Tom,  "  that  the  more 
obliquely  I  ihivir  the  ball  against  the  wsll.  the  more  ob- 
Uquetj  U  will  rebound  ?" 

"  fiEWtly :  that  i«  my  meaning ;  and  see*  whether  yon 
oUMt  explain  the  &ct.  for  it  depends  on  the  coanposition 
<Uld  naoluttoii  of  the  fon«s.  a  subject  which  I  should  hope 
yuu  ihotuughly  understand." 

Tnm  ]X)ndeTed  for  some  time  over  the  drawing,  and  at 
longth  oltserved  that  there  was  one  difficulty  which  he 
vnuti)  nut  immettiately  surmount. 

"  Stale  .wiir  difficulty,"  f»id  Mr.  Seymour. 

He  prvMHVilnl  to  obsen-e  that  the  force  actii^  in  the 
ilifiH^titui  A  u  wotJd  certaiuly  be  nsolved  into  two  othersj 
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Tiz.  one  in  the  direction  p  b,  and  another  in  that  of  d  s|>|! 
**  because,"  continued  he,  "these  lines  are  the  adjacent^ 
sides  of  the  parallelogram,  of  which  A  B  Ld  the  diagonal; 
■nti  I  well  know  that,  whenever  a  force  strikes  obliquely,  it 
is  thus  resolved," 

"That  is  all  very  well  explained,"  replied  his  father; 
*'  pray  proceeil." 

Now  conies  the  difficulty,"  continued  Tom  ;  "  for  the 
force  D  B  will  of  course  be  destroyed  by  the  \val],  and  that 
lepresented  by  f  b,  which  is  tiie  only  one  that  can  remain, 
Would  carry  Ihe  ball  to  E." 

"  It  certainly  would  do  so,"  answered  his  fiitjier,  "if  the 
aall  were  perfectly  devoid  of  elasticity;  but  remember  tliat, 
in  consequence  of  this  property,  the  force  d  b,  will  be  ex- 
'^shanged  for  one  in  an  opposite  direction,  b  d.'' 

"  I  had  entirely  overlooked  the  elasticity,"  said  Tom ; 

[  now  see  my  way  clearly,  for  in  that  case  there  must  be 
two  fbrees  acting  in  the  directions  b  d,  b  e,  which  will,  of 
'oouTse,  drive  the  ball  down  the  diagonal  b  c." 

"  Your  demonstration  is  perfectly  correct,  my  boy  ;  and 
[  think  you  will  now  admit  that  I  could  not  have  adduced 
!«  more  beautiful  instance  of  the  composition  and  resolution 
<rf  forces  ;  for,  in  the  first  place,  you  resolve  the  diagonal 
!  into  two  others,  and  then  you  recompound  these 
to  produce  another  di^onal  one." 

"  But  I  think  you  told  us  that  the  angles  of  incidence 
nod  reflection  were  only  equal  when  the  rebounding  body 

s  perfectly  elastic." 

"  Clearly  so  ;  the  force  D  B  must  be  exchanged  for  an 
equal  one  b  d,  or  else  tlie  angle  a  b  d  cannot  be  equal  to 
the  angle  d  b  c ;  but  I  will  render  this  fact  still  farther 
'intelligible  by  another  diagram.     Let  b,  as  in  the  former 

le,  represent  the  wall  upon  which  the  imperfectly  elas- 
body   impinges  in    the  direction  A   b.  —  The  force 
'will  of  course  be  resolved  into  two  others,  vij 

F  B  i  the  force  d  b,  however,  instead  of  being  re- 
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placed  by  the  opposite  one  b  d,  will  now  be  represented  by 
llie  shorter  line  b  q  ;  or  that 
^  of  B  H  or  B  I,  according  to 
the  degree  of  elasticity.  If 
we,  therefore,  complete  the 
parallelogram,  B  c,  B  K,  or 
B  M  will  be  the  diagonal  path 
of  the  body  !  making,  as  yon 
perceive,  the  angle  ofr^ec- 
tion  D  B  c,  greater  than  that  of  incidence  A  B  i> ;  and  where 
the  body  is  perfectly  inelastic,  the  force  D  B  will  be  wholly 
destroyed,  and,  the  force  b  e  alone  surviving,  the  body  will 
be  carried  along  the  line  b  b.  I  have  now,"  continued 
Mr.  Seymour,  "  explained  to  you  the  principal  laws  which 
govern  those  forces  by  which  your  ball  or  marbles  are 
actuated.  It  is  true  that  in  practice  you  cannot  expect  the 
results  should  accurately  coincide  with  the  theory,  because, 
in  the  first  place,  you  cannot  obtain  marbles  that  are  of 
equal  density  and  elasticity,  and  of  true  figure ;  and  in  the 
nest,  there  will  be  obstacles  against  which  ic  is  impossible 
to  guard.  The  spinning  of  the  marble  will  also  have  a 
material  influence  on  its  motion,  as  we  have  already  disco- 
vered. In  the  game  of  billiards,  where  every  obstacle  is 
removed,  as  fer  as  art  can  assist,  the  theory  and  practice 
are  often  strangely  discordant.  But  we  have  dwelt  suffi- 
ciently upon  the  subject ;  we  will,  therefore,  return  to  the 
library,  where  I  intend  to  exhibit  an  experiment  in  farther 
elucidation  of  the  subject  of  collbion  " 

The  party  accordingly  proceeded  on  their  return. 
"  I  hope,"  said  Mr.  Seymour,  addressing  himself  to  Mr. 
Twaddleton,  who  was  walking  a  few  paces  before  him, 
"  that  the  mwden  ladies  have  not  espied  their  vicar  at  a 
game  of  marbles ;  if  they  should,  what  a  chuckling  would 
there  be  at  their  next  tea  party  I " 

"  A  lig  for  the  spinsters!"  exclaimed  the  vicar,  as  he 
hastily  turned  round,  and  arrested  the  progress  of  the  party 
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by  his  gesture.  "'  You  really  apeak,  Mr.  Seymour,  as 
though  it  were  derogatory  to  ray  character  to  descend  from 
the  more  austere  pursuila  to  the  aimple  but  innocent  amuse- 
ments of  youth.  Believe  me.  Sir,  that  I  am  not  so  old 
as  to  have  forgotten  that  I  was  once  young." 

"  Once  young !  say.  ever  young.  I  only  lately  observed, 
when  you  were  playing  with  your  ball  and  marbles,  that 
they  appeared  to  possess  the  power  of  restoring  the  vigour 
of  youth,  like  the  apples  of  tlie  Scandinavian  goddess 
Iduna,"  observed  Mr.  Seymour. 

"And  let  me  remind  you,"  said  the  vicar,  "that  the 
Persian  ambassador  found  eveu  Agesilaus,  the  Lacedemonian 
monarch,  riding  on  a  stick." 

"  True  ;  and  the  ambassadors  of  Henry  the  Fourth  found 
him  playing  on  the  carpet  with  bis  children,"  said  Mr. 
Seymour.  "  Jf  jou  fall  back  upon  authority,  I  am  quite 
ready  to  stand  as  surety  for  your  honourable  acquittal.  I 
suppose  you  remember  that  Socrates  was  partial  to  the 
recreation  of  riding  on  a  wooden  horse,  for  whicli,  as 
Valerius  Maximus  informs  us,  his  pupil  Alcibiades  laughed 

"I  care  not  who  laughs  at  me,"  exclaimed  the  vicar; 
*' '  the  worid  may  laugh  again,  and  I  may  live  to  do  it  kind- 
ness.* I  enjoy  the  amusements  of  youtli,  aud  am  as  willing 
as  was  old  Acestes  to  join  tlieir  games.*  I  entirely  agree 
with  Dr.  Paley,  in  regarding  the  pleasure  they  affurd  as  a 
striking  iuslauce  of  the  beneficence  of  the  Deity — 

'  Deus  nobis  hieo  otia  feoit,' 
as  VirgU  as  it." 

The  vicar  proceeded  in  a  strain  of  unusual  animation — 

"  Toys  and  games,  my  dear  friend,  have  served  to  unbend 

the  wise,  to  occupy  the  idle,  to  exercise  the  sedentary ; 

L  and,  let  me  add,  tounwrinkle  the  aged,  for,  by  reviving  the 
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pleasant  recolleclions  of  youth,  what  a  cheeriDg  glow  is 
ca*t  over  the  eveuing  of  life ! " 

"And,"  interposed  Mr.  Seymour.  "'I  hope  you  nill 
aba  add,  to  assist  the  young  in  acquiring  knowledge,  as 
well  as  to  aid  the  sage  in  his  labours  to  extend  it ;  for  I 
may  here  inform  you  that,  by  means  of  the  soap-bubble, 
Faraday  has  succeeded  in  discovering  new  taws  regarding 
the  magnetic  action  of  different  gases." 

"  It  might  also  be  easily  shown  that  the  rudiments  of 
the  steam-engine  first  appeared  in  the  form  of  a  toy," 
observed  the  vicar. 

"  I  suppose  you  allude  to  the  Eolipyle  of  Hero  of 
Alexandria?" 

"  Exactly  80 ;  and  I  have  been  told  that  our  gas-ligbts 
were  first  suggested  by  boys  filling  the  bow!  of  a  lobacco- 
pipe  with  burning  coal,  and  inflaming  the  vapour  that 
issued  from  its  tube." 

Mr.  Seymour  here  remarked  that  many  of  our  valuable 
inventions  were  little  else  than  cleverly  developed  toys, 
separated  from  each  other,  he  was  ready  to  admit,  by  no 
inconsiderable  chasm  ;  thus  did  Humboldt  witness  on  the 
shores  of  the  Oronoco  the  native  copper-coloured  children 
of  the  forest  amusing  themaelves  by  rubbing  the  dry,  flat, 
shining  reeds  of  some  leguminous  plant,  for  the  purpose  of 
causing  them  to  attract  fibres  of  cotton,  or  bamboo ;  and 
he  very  philosophically  exclaims,  "  How  wide  is  the  interval 
which  separates  this  simple  knowledge  of  electrical  excite- 
ment by  friction  from  the  inveution  of  the  metallic  con- 
ductor, the  voltaic  pile,  and  the  magnetic  telegraph  !" 

"  All  you  have  thus  related,"  observed  llie  vicar,  "  at 
least  proves,  what  I  am  sure  must  ailord  you  the  highest 
satis&ction,  that  even  these  wild  children  of  the  forest 
eutertrdned  PHrLOSOPire  in  Sport." 

The  foregoing  digression  having  been  concluded,  the 
liarty  at  once  proceeded  to  the  Lodge,  where  Jlr,  Seymour 
produced  a  piece  of  apparatus  for  the  purpose  of  eshibiting 
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the  experiment  hp   haii  promised,  in  illustration   of  the 
doctrine  of  the  collision  of  elastic  bodies. 

"Here  are  two  ivory  balls,"  said  he,  "sus- 
pended by  tiireads ;  I  shall  draw  one  of  them, 
A,  a  little  on  one  aide ;  now  I  let  it  go,  it 
strikes,  you  see,  against  the  other  liall,  b,  and 
drives  it  off  to  a  distance  equal  to  that  through 
which  the  fint  ball  fell ;  but  the  motion  of  a  is  "  " 
stopped,  because,  when  it  struck  n,  it  received  in  return  a 
blow  equal  to  that  it  gave,  and  its  motion  was  consequently 
destroyed.  To  extend  the  experiment,  here  are  sis  ivory 
balls  hanging  in  a  row  ;  I  will  draw  the  first  out  of  the 
perpendicular  and  let  it  fall  against 
the  second ;  »ee !  see !  none  of  the 
balls  appear  to  move  except  the  last, 
which  you  perceive  flies  off  as  fiir  as 
the  lirst  ball  fell.  I  should  like  to 
hear  you  explain  this." 

Tom  observed  that,  when  the  first  ball  stnick  the 
second,  it  received  a  blow  in  return,  which  destroyeii  its 
motion ;  and  that  the  second  ball,  although  it  did  not 
appear  to  move,  must  have  struck  against  the  third,  the 
reaction  of  which  set  it  at  rest ;  that  the  action  of  the 
third  ball  must  have  been  destroyed  by  the  reaction  of  the 
fourth,  and  so  on,  until  motion  was  communicated  to  the 
last  ball,  which,  not  being  reacted  upon,  flew  off. 

Mr.  Seymour  commended  Tom  for  his  explanation  ;  but 

he  begged  him  to   understand   that  such  an  effect  only 

occurred  when  tlie  balls  were  elastic ;  and  be  proceeded 

to  exhibit  the  difference  between  elastic  and  inelastic  bodies 

by   Euiother  experiment.     "  When   you  i 

one  of  these  inelastic  balls  made  of  clay,  out  of 

^^     the  perpendicular,  and  let  it  fell  against  the 

^H     other,  E,  the  action  and  reaction,  not  being  . 

^B     augmented  by  the  force  of  elasticity,  i 

^M     sufficient  to  destroy  the  motion  of  the  former; 
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only  part  of  the  motion  d  will,  therefore,  be  communicated 
to  £,  and  the  two  balls  will  move  together  io  d  e,  which 
are  less  distant  from  the  vertical  line  than  the  ball  was 
before  it  fell." 

Before  we  close  this  chapter,  we  cannot  resist  the 
pleasure  of  informing  our  readers  that  Major  Snap  well, 
in  company  with  his  legal  adviser,  had  quitted  Overton, 
for  the  purpose  of  making  such  preliminary  arrangements 
as  the  purchase  of  an  estate  must  necessarily  require.  It 
is  not  our  intention  to  accompany  them ;  nor  shall  we 
travel  over  the  plains  of  parchment,  nor  wade  through  the 
rivers  of  ink,  which  separate  the  confines  of  verbal  agree- 
ment and  legal  possession ;  but,  claiming  the  prerogative  of 
authors,  we  shall  dip  our  wing  in  the  cup  of  inspiration, 
and,  by  a  single  flourish  of  our  feathered  talisman,  at  once 
put  the  worthy  major  in  the  undisturbed  possession  of  his 
newly-purchased  mansion,  and  install  him  in  one  of  Daw's 
most  comfortable  elbow-chairs,  surrounded  by  all  the 
luxuries  of  polished  life. 
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CHAPTER    XI. 


A  DOIITROFEIlsr 


I     COHTRIVASOE 


Ik  the  course  of  (he  enBiiinj  week  Mr.  and  Mrs.  Sey- 
mour proceeiled  tu  offer  tlieir  congratulations  to  the  new 
proprietor  of  Osterley  Park,  On  being  ushered  into  ihe 
library,  they  were  not  a  little  surprijjed  and  startled  by  tlie 
loud  voice  of  the  major,  wlio,  addrei«ing  Ht.  Twaddleton, 
e^  claimed, 
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"  Never  will  I  again  suspect  the  antiquity  of  your 
rarities,  nor  question  the  rarity  of  your  antiquities." 

"  Mr.  and  Mrs,  Seymour,"  said  the  major,  "  welcome  to 
Oslerley  Park.  You  find  me,  as  usual,  engaged  with  our 
friend  in  a  learned  controversy,  and  I  begin  to  fear  that 
my  warmth  may  liave  offended  him," 

"  OiFended  me !"  exclaimed  the  vicar,  "  oli  no.  No, 
indeed,  my  dear  Major  Snapwell ;  a  difference  of  opinion 
on  an  antiquarian  subject  may  excite  my  regret,  and  in 
some  cases,  as  in  tlie  present  instance,  awaken  my  pity ; 
but  it  cannot  oH'end  me ;  it  can  never  occasion  any  feoling 
like  anger ;  that  would  be  to  visit  the  folly  of  others  upon 
myself," 

"  What  is  the  subject  of  your  difference,  gentlemen  ?" 
Bsked  Mr.  Seymour. 

"The  evidences  of  druidical  rites,  as  deducible  from 
certain  cavities  to  be  found  in  granitic  rocks,  and  which 
liave  received  the  appellation  of  rock  baeins,"  repIieJ  the 
major. 

'■  And  of  which,"  exclaimed  Mr.  Twaddleton,  "  I  have 
a  most  unquestionable  specimen,  collected  by  no  less  a 
geologist  than  the  curator  of  the  cabinet  at  Penzance, 
from  that  ancient  metropolis  of  the  druids,  Carn-bre  hill." 

"  I  admit,"  said  the  major,  "  that  I  never  before  saw  bo 
perfect  a  specimen ;  it  is  as  spheroidal  internally  as  if  it 
had  been  actually  shaped  by  a  turning-Iatlie." 

"  And  yet,  in  spite  of  such  evidence,"  replied  the  vicar, 
"  you  question  its  sacred  origin,  and  deny  its  ever  having 
been  used  as  a  pool  of  lustration," 

Mr.  Seymour  here  interposed.- — "  Upon  a  subject  of 
purely  historical  difficulty,  I  might  feel  diffident  in  offering 
myself  as  an  umpire  between  such  learned  antiquaries ; 
but,  as  the  origin  of  '  rock  basins '  involves  a  geological 
question,  I  will  venture  to  deliver  an  opinion.  Depend 
upoii  it,  vicar,  that  you  are  maintaining  a  position  that 
cannot  be  defended  ;  these  uncouth  cavities,  together  wiih 
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^1  Ihe  Untied  statuary  of  Borlase  (28),  have  never  been 
shaped  by  any  chisel  but  the  tooth  of  time,  nor  have  any 
artists  but  the  elements  been  engaged  in  tlieir  formation." 

'*  What  say  you  to  that,  vicur  'i"  triumphantly  exclaimed 
tlie  major, 

■'  Oh,  impiely,  impiely  I"  cried  the  vicar  ; — 

" '  Hoslis  habet  muroa,  ruit  alto  a  culmine  Troj*,' 

as  Maro  has  it.  That  such  glorious  monuments,  wJiich 
have  so  long  braved  the  tempests,  should  fall  under  the 
hammer  of  these  Philistines !  Geology,  Mr.  Seymour,  is 
infidelity  in  masijuerade ;  remember  the  mites  in  the 
Cheshire  cheese,  Mr.  Seymour,  '  consider  their  ways  and 

"Philistines  aa  we  are,  in  your  opinion,"  replied  hia 
opponent,  "  our  forges  have  served  to  sharpen  your  weapons 
^;ainst  the  attacks  of  infidelity." 

"  Come,  come,  gentlemen,"  s^d  Mr.  Seymour,  "  the 
continuance  of  this  discussion  can  neither  amuse  nor  in- 
struct us.  I  have,  however,  some  intelligence  to  com- 
mimicate  which  will  sooihe  every  feeling  of  irritation. 
We  have  received  a  letter  from  Isabella  Villers,  in  answer 
to  an  invitation  to  Overton,  and  she  graciously  accepts  it, 
Mid  purposes  being  with  us  on  Wednesday  next" 

The  major  was  delighted,  and  conversed  upon  various 
points  connected  with  the  intendeil  union  of  hia  nephew 
trith  ihat  lady,  which  we  do  not  think  it  necessary  to  relate 
in  this  place.  The  vicar  and  major  shook  hands,  and  it 
was  proposed  that  they  should  dine  at  Overton  Lodge  the 
following  day,  and,  as  a  specific  overture,  that  the  major 
should  visit  the  vicarage  in  his  way,  and  again  inspect  some 
of  the  dbputed  antiquities  of  tlie  reverend  collector. 
.  The  following  morning  was  occupied  with  the  consi- 
deration of  those  different  toys  which  are  indebted  for  their 
operation  to  the  pressure  of  the  atmosphere. 


"  Tom,"  said  Mr.  Seymour,  "  fetch  hither  your  leathern 

"John  ia,  at  this  moment,  amusing  Limaelf  in  the 
garden  with  the  one  which  I  brought  with  me  from 
school,"  replied  Tom. 

"  Then  you  shall  construct  another  for  yourself.  Here 
is  leather  and  string." 

"  Tina  leather  is  too  stiff;  but  I  may,  perliaps,  make  it 
answer  the  purpose  by  first  soaking-  it." 

Having  allowed  it  to  remain  in  water  for  a  short  time, 
the  leather  became  eufGciently  pliable  for  his  purpose ; 
he  therefore  cut  it  into  a  circular  sliape,  and  affixed  a 
string  tlirough  its  centre.  The  juvenile  party  now  hastened 
to  the  lawn,  and,  having  once  again  dipped  his  newly-con- 
structed sucker  into  the  water,  the  ingenious  boy  placed 
it  upon  a  stone,  pressed  down  the  leather  with  his  foot, 
and  succeeded  in  making  it  raise  the  weight. 

"  Well  done,  my  boy  !  Now,  then,  esplain  the  reason 
of  the  leather's  adhesion  to  the  surface,  and  of  its  being 
thus  capable  of  retauing  its  hold,  notwithstanding  the 
gravity  of  the  stone." 

"  In  the  first  place,"  answered  Tom,  "  the  edges  of  the 
wet  leather,  from  being  closely  pressed,  stuck  with  suffi- 
cient firmness  to  the  smooth  sur&ce  of  the  stone,  to  reoist 
the  force  of  the  string  as  I  pulled  it  upwards ;  the  con- 
sequence was,  that  a  hollow  was  formed  in  the  middle  part 
of  the  leather;  and,  as  that  hollow  place  cannot  contain 
any  air,  it  is  called  a  vacuum." 

"  Very  well,"  replied  hia  father,  "  so  far  you  are  right ; 
but  you  have  nut  informed  me  in  what  manner  a  vacaum 
acts  in  preventing  tlie  stone  from  quitting  the  leather." 

"  It  makes  it  adhere  to  it  by  some  kind  of  suction, 
but  I  confess  that  I  do  not  exactly  understand  the 
subject." 

"  Then  let  us  proceed  cautiously  and  deliberately  in  the 
explanation,     lu  the  first  place,  you  have  said,  and  said 
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correctly,  that  tl)e  edgee  of  tlie  leaitier  adhere  to  the  stone ; 
but  what  is  the  nature  of  the  power  to  which  this  adhesion 
is  to  be  referred  ?  I  perceive  jou  are  puzzled  by  the 
question :  attend,  then,  to  my  explanation :  you  must 
know  tliat  ihere  exists  a  tendency  in  all  bodies  to  adhere 
together,  provided  the  contact  of  Iheir  surfaces  be  suffi- 
ciently perfect ;  this  property  is  termed  cohesion,  or  co- 
hesive attraction,  from  the  I^atin  word  cohareo,  which  I 
need  not  inform  you  signifies  to  stick  together.  The  dry 
leather  will  not  adiiere  lo  a  smooth  surface,  because,  in 
that  case,  the  contact  cannot  be  rendered  sufficiently  per- 
fect ;  but,  when  saturated  witii  water,  the  interstices  of  the 
leather  are  tilled  witli  ihat  fluid,  and  the  inequalities  of  the 
sur&ce,  whicli  must  always  prevent  close  contact,  are 
removed.  If  two  bodies,  when  placed  tog^eiher,  be  not 
sufficiently  smooth,  or  polished,  it  will  be  vain  to  make 
any  attempt  to  produce  their  cohesion  ;  since  the  particles 
will,  in  such  a  stale,  touch  each  other  only  in  a  few  points ; 
wheretis,  if  well  polished,  the  number  of  points  of  contact 
is  greatly  increased,  and  the  cohesion  becomes  very  evi- 
dent. It  is  for  this  reason  that  carpenters,  when  they 
intend  to  glue  pieces  of  wood  together,  plane  the  surfaece 
perfectly  smooth,  before  they  apply  the  glue.  In  like 
manner,  if  two  leaden  bullets,  having  each  a  flat  surface  of 
a.  quarter  of  an  inch  in  diameter,  be  scraped  smooth,  and 
then  forcibly  pressed  together,  they  will  cohere  so  strongly 
as  to  require  the  force  of  100  lb.  to  separate  them."    (29.) 

Tom  here  acknowledged  that  he  had  not  before  under- 
stood the  reason  of  the  leather's  adhesion  to  the  stone, 

"Having,  then,  settled  this  point  lo  your  satisfaction," 
continued  Mr.  Seymour,  "let  us  proceed.  Your  idea  of  a 
vacuum  being  formed  in  the  hollow  part  of  the  leather  is 
perfectly  correct :  for,  as  you  draw  up  the  central  part  by 
tiie  string,  the  hollow  thus  produced  must  necessarily  be  a 
vacuiim,  since  the  air  cannot  pass  through  the  leather  to 
supply  it !  in  this  stale,  therefore,  the  atmosphere  presses 
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upon  the  exterior  of  the  leather,  and  like  any  other  weight 
prevents  its  rising  from  the  stone." 

Fanny  and  Louisa  here  expressed  some  surprise,  on 
hearing  of  the  weight  of  the  atmosphere ;  the  former  ob- 
served, that  she  did  not  feel  any  pressure  from  it.  Their 
father  explained  the  reason  of  their  not  being  conscious  of 
the  weight,  by  informing  them  that  their  bodies  contained 
air,  which,  by  its  elasticity,  counteracted  the  pressure  fiom 
without ;  but  that,  if  it  were  possible  to  remove  all  the  air 
which  the  body  contained,  the  pressure  of  the  atmosphere 
would  not  be  counteracted  ;  and  the  consequence  would  be, 
that  we  should  be  flattened  like  a  pancake  by  its  weight, 
which  had  been  ascertained  by  experiment  to  be  equal  to 
fifteen  pounds  upon  every  square  inch  of  surface,  or  Ba 
much  as  forty  thousand  pounds  upon  the  body  of  a  man  of 
ordinary  size. 

"  Until  your  explanation,"  said  Tom,  "  I  really  believed 
that  the  leather  adhered  to  the  stone  by  some  kind  of 
suction,  just  a&  the  back  of  my  hand  adheres  to  my 
lips,  whenever  I  place  it  to  my  mouth,  and  draw  in  my 
breath." 

Mr.  Seymour  here  expressed  a  doubt  whether  his  son 
was  even  yet  a  perfect  master  of  tlie  subject :  he  told  him 
that  there  was  no  such  operation  in  nature  as  suction ;  that 
it  was  merely  a  popular  term  to  denote  the  action  of  the  air 
upon  a  vacuum.  "  Your  hand,"  said  he,  "  adheres  to  your 
mouth,  in  consequence  of  your  forming  a  vacuum  within 
it,  by  forcibly  drawing  in  your  breath,  and  the  resistance 
which  is  opposed  to  its  removal  arises  entirely  from  the 
pressure  of  the  atmosphere  upon  it.  Many  are  the  effects 
which  may  be  explained  upon  a  similar  principle.  I  dare 
say  you  well  remember  the  astonishment  which  you  expressed 
at  the  force  with  which  the  limpets  attached  themselves  to 
the  rocks." 

*'  O  ye.1,  papa,"  exclaimed  Louisa,  "  I  well  remember, 
when  we  walked  on  the  sea-shore,  that,  on  first  touching 
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the  limpets,  they  appeared  loose  and  moveable,  but,  before  I 
had  time  to  remove  them,  they  fastened  themselves  as  finnly 
as  though  they  had  been  a  part  of  the  rock  upon  which  they 
vere  fixed  ;  how  could  that  happen  ?" 

Mr.  Seymour  replied,  that  these  sea  insects  possessed  the 
power  of  converting  their  whole  bodies  into  suckers ;  and 
he  informed  Ihem,  that  many  other  animals  were  endowed 
with  a  similar  feculty.  He  instanced  the  claws  of  the 
polypus,  which  are  furnished  with  many  such  suckers,  by 
means  of  which  the  animal  is  enabled  to  hold  to  whatever 
it  attaches  itself,  with  very  considerable  force. 

"  Have  you  never  observed,"  aaketj  Mr.  Seymour,  "  the 
security  and  ease  with  which  flies  frequently  walk  upon  a 
smooth  wall,  or  a  pane  of  g'lass,  or  even  along  the  ceiling, 
with  their  bodies  downward?  " 

"To  be  sure,"  replied  Tom;  "but  are  not  their  l^s 
provided  with  some  sticky  matter,  which  enables  them  to 
preserve  themselves  from  falling?  " 

"  That  is  a  popular  error,  my  dear ;  the  fact  is,  tliat 
their  feet  are  provided  with  little  cups,  or  suckers,  which 
they  alternately  exhaust  and  fill  with  air;  by  which  means 
they  are  enabled  to  walk  in  every  position,  over  the  most 
slippery  surfece  (30).  In  like  manner,  the  walrus,  or  seal, 
a  painting  of  which  you  may  remember  to  have  seen  in  the 
Panorama  of  Spitzbergen,  is  capable  of  climbing  the 
masses  of  slippery  ice  with  perfect  security." 

At  this  moment  Tom's  stone  fell  from  the  sucker. 
Louisa  inquired  how  it  could  have  happened. 

"The  circumstance  is  to  be  easily  explained,"  said  her 
father.  "'  The  atmosphere,  by  its  pressure,  ultimately 
forced  its  way  through  the  edges  of  the  sucker ;  its  interior 
therefore  became  filled  with  air,  and  it  consequently 
balanced  the  external  weight,  which  had  before  confined 
it." 

"  1  think,"  said  the  vicar,  "  that  Tom  must  now  surely 
understand  the  theory  of  the  leathern  sucker ;  what  say  you. 
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my  bo;  ?     Cannot  you  exclaim  with  Fersiua,  '  Intiu  et  iQ 
cute  novi  ?' " 

"  A  quotation  which  I  presume  you  would  apply  to  the 
nature  of  the  cavity^  and  the  operation  of  the  leather" 
observed  Mr.  Seymour. 

"  Exactly,"  answered  the  vicar. 

"  Then  never  more  protest  against  the  vice  of  punning  ; 
for  a  more  atrocious  specimen  of  tlie  lusus  verboram  was 
never  sported  by  the  most  incorrigible  Johnian ;  but,  to 
your  classical  fancy,  any  object  enclosed  in  a  Latin  shrine 
appears  as  a  deity." 

The  vicar  had  just  drawn  up  his  person  into  a  suitable 
attitude  for  combat,  and  would,  no  doubt,  have  defended 
himself  against  this  unexpected  attack  with  his  usual 
address,  had  not  a  circuni stance  occurred  which  put  an 
abrupt  termination  to  the  discourse. 

"See!  see!"  exclaimed  Louisa;  "what  can  have  hap- 
pened ?  There  is  Jeny  Styles,  with  a  crowd  of  villagers, 
running  towards  us  in  the  greatest  state  of  agitation  and 
alarm." 

"Jerry  Styles?  It  is,  indeed,  as  you  say,  my  &ithfu] 
clerk,"  cried  the  vicar.  "  Bless  me, — bless  me,  what  can 
have  happened?  la  the  vicarage  on  fire?  Has  the  old 
roof  at  last  tumbled  into  the  chancel?" 

"Oh,  sir!— oh,  my  dear  sir!"  vociferated  the  terrified 
servant  of  the  church,  whose  blanched  cheeks  made  his  red 
nose  appear  like  a  volcano  burning  amidst  a  desert  of 
snows,  "  Poor  Tom  Plank  has  blown  the  roof  off  his  house, 
and  is  so  dreadfully  wounded  that  it  is  impossible  for  him 
to  survive  long,  if,  indeed,  he  is  not  already  dead." 
"  How  did  it  happen  ?"  exclaimed  several  voices. 
"From  a  sperimentl  a  sperintentl  it  all  came  from  a 
JtoiHcal  sperimentl"  replied  the  breathless  clerk;  "but 
pray,  gentlemen,  come  directly  to  the  village  \  for  mercy's 
sake,  gentlemen,  don't  delay  a  moment." 

The  vicar  and  Mr,  Seymour  instantly  proceeded  with  the 
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terrified  .Terry  Styles  towards  the  house  of  the  unfortunate 
"  planer  of  deals  ;"  they  had  not  gone  fer  before  they  met 
several  other  villagers,  nho  infonned  thent  that  Dr.  Doseall 
was  io  attendance  upon  the  wounded  man,  and  had  pro- 
nounced him  to  be  in  the  greatest  danger. 

On  the  arrival  at  the  house,  the  roof  of  which  they 
once  perceived  had  not  suffered  in  the  fray,  they 
learned  that  Tom  Plank  had  been  engaged  in  some  experi- 
ments for  producing  a  vacuum,  in  tlie  prosecution  of  his 
new  scheme  of  propelling  passengers  through  a  tunnel  ;• 
and  that,  in  firing  a  mixture  of  oxygen  and  hydrogen  gases, 
he  had  n^Iected  the  usual  precaution,  and  blown  up  his 
apparatus;  the  stop-cock  had  been  unceremoniously  ex- 
pelled through  the  window,  and,  in  its  passage,  had  ungra- 
ciously flown  in  the  face  of  its  master,  and  left  the  traces  of 
its  indignation  in  the  form  of  a  very  slight  scratch  upon  his 
forehead :  this  accident,  with  a  burn  of  the  fingers,  was  the 
only  personal  injury  he  had  sustained, 

"  Come,  come,"  said  Mr,  Seymour,  "  no  mischief  has 
occurred,  and  the  accident  will,  I  trust,  teach  you  more 
caution  for  the  future.  Tou  are  not  the  first  adventurer 
who  has  burned  his  fingers  by  bubble  speculations,  and  in 
Tain  attempts  to  raise  the  icind." 

Dr.  Doseall,  however,  with  a  countenance  of  stern  com- 
posure, and  a  portentous  shake  of  the  head,  maintained 
that  the  accident  was  by  no  means  so  trifling  as  Mr.  Sey- 
mour appeared  to  suppose ;  and,  in  conformity  with  this 
view  of  the  case,  he  had  prudently  bled  his  patient  largely, 
and  directed  sundry  mixtures  and  lotions,  together  with  a 
quantum  sufficit  of  laudanum,  in  order,  as  he  said,  "  to 
keep  down  tlie  swelling  and  pufGng  of  the  head,"  although 
there  were  those  present  who  were  uncharitable  enough 
to  hint,  that  the  swelling  and  puffing  related  rather  to 
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the  Doctor's  bill  and  clmmcler,  than  to  the  )iatient'8  peri- 
cranium. 

Afler  a  short  interval  engag^ed  Id  answering  the  nume- 
rous inquiries!  of  the  anxious  spectators,  the  doctor,  with 
an  air  of  awful  wlemnity,  advanced  to  the  BufTerer,  and 
offered  him  a  bolus  of  no  ordinarj'  size,  upon  the  viitues  of 
which  he  descanted  in  most  touching  language. 

'■  Avaunt  1"  exclaimed  Mr.  Seymour ;  '■  do  you  suppose 
that  Tom  Plank  has  tlie  throat  of  the  great  dragon  which 
the  Indians  believe  to  swallow  tlie  moon,  and  thus  to 
produce  the  phSEnoniena  of  lunar  eclii>se»?  Away  with 
tliy  treacle  and  pipe-clay  ;  there  cannot  be  tlie  least  pretest 
for  this  parade  of  remedies.  1  warrant  you  that  Dame 
Nature,  unless  slie  be  put  out  of  humour  by  your  otflcions 
interference,  will  heal  the  scratch  before  to-morrow's  sun- 

Tlie  doctor,  as  our  readers  will  readily  imagine,  was 
very  justly  incensed  at  this  ex-professional  interference. 
His  first  determination  was  to  treat  the  matter  as  a  joke, 
and  to  turn  the  laugh  against  the  unmannerly  intruder ; 
but  the  abortive  smile  was  strangled  in  its  birtli,  and  suffused 
the  hue  of  dealh  over  his  visage.  Never  did  a  countenance, 
in  the  focus  of  hia  blue  window  bottle,  by  candle-light,  ex- 
hibit a  more  ghastly  pallor ;  and  we  can  scarcely  predict 
what  might  have  been  the  consequence,  bad  he  not  instantly 
administered  a  consoling  cordial  to  his  nostrils  i  for,  be  it 
known  that  the  doctor  look  snuff  in  the  same  extravagant 
proportion  as  his  patients  took  physic.  Having  by  these 
means  recovered  his  self-possession,  he  instantly  seized  bis 
cane,  and,  waving  it  with  as  much  dignity  as  Jove  is  said  to 
brandish  his  thunder,  he  departed  in  deep  dudgeon,  which 
was  betrayed  by  a  snarl,  not  unhke  tliat  of  a  hungry  dog 
who  is  unexpectedly  despoiled  of  a  savoury  bone,  and  by 
a  contortion  of  the  face,  similar  to  that  we  have  observed 
in  a  child  who  has  unfortunately  mistaken  aloes  for  liquo- 
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Ko  sooner  had  the  man  of  wrath  and  phials  retreatetl  from 
the  field  of  blood,  than  Mr.  TwaddJeton  advanced  to  the 
Buffering  artiat,  deeming  ihe  moment  of  bodily  fear  as 
affording  a.  favourable  opportunity  for  an  attempt  to  reclaim 
him  from  the  error  of  his  ways,    "  Tom  Plank,"  said  he  in  a 
mild  tone,  "hadst  thou  given  ear  to  the  warning  voice  of 
thy  spiritual  pastor,  and,  instead  of  ridiculing  his  advice  at 
the  sixpenny  club,  hadst,  like  a  true  Christian  and  worthy 
parishioner,  given  heed  unto  it,  thou  wouldst  not,  at  this 
V      time,  have  been  placed  in  such  bodily  peril,    Mr.  Seymour 
H     has  consoled  thee  by  his  opinion ;  sincerely  shall  I  pray 
W     that  his  judgment  may  be  confirmed  by  the  result,  and  that 
■       the  visitation  may  have  a  salutary  influence  upon  thy  future 
conduct.     Quit  the  pursuit  of  these  bubbles,  and  leave 
in  to  investigate  the  secrets  of  nature ;  let  me 
exhort  thee  to  return  to  thy  craft,  sow  where  thou  canst 
leap ;  we  cannot  have  figs  from  thorns,  nor  grapes  from 
thistles ;  remember  the  proverb,  '  An  emmet  may  work  its 
heart  out,  but  can  never  make  honey.'  One  word  more  and  I 
have  done — suffer  not  the  artist  whose  profit  it  is  to  furnish 
thee  with  materials,  to  flatter  and  cajole  thee — ■  The  dog 
wags  his  tail,  not  for  thee,  but  for  thy  bread,' " 

I  As  the  jiarty  left  the  house,  they  met  Mrs.  Seymour, 
with  Tom  and  Louisa,  whose  looks  sufficiently  testified  the 
anxiety  they  had  suffered. 
"Is  it  all  over?  Is  he  dead?"  asked  Mrs,  Seymour. 
"No,  no;  he  is  quite  safe;  it  was  an  extremely  slight 
accident,  although  Dosealt  wished  us  to  believe  that  it  was 
likely  to  terminate  in  some  dreadful  manner.  The  vicar 
thinks  that  it  may  prove  the  means  of  driving  science  out 
of  Tom  Flank's  head,  and  I  intend  to  make  it  subservient  to 
driving  it  still  fiuther  into  ours." 

I"  What  do  you  mean  ?"  cried  Tom. 
"  I  mean  that  it  was  an  estremely  apposite  accident  for 
illustrating  the  subject  upon  which  we  were  engaged  at  the 
moment  of  interruption." 


► 
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"Tliis  is  the  second  act?ident.  then,"  observed  Louim, 
"  that  will  have  served  a»  in  our  scientific  Mudiea.  "What 
a  philosopher,"  continued  ahe,  "  must  Dr.  Doseall  become, 
if  he  profit  by  every  accident  he  witnesses!" 

"  Knowledge,  my  dear  girl,  is  not  promoted  by  the 
opportunity  of  seeing',  but  by  the  feculty  of  skilfully  ob- 
serving;, and  reflecting  upon  what  we  see;  were  it  other- 
wise, the  merit  nf  a  traveller  might  be  at  once  estimated 
l)y  the  number  of  shoes  he  had  worn  out.  Whenever, 
therefore,  yon  hear  of  a  discovery  having  been  made  6y 
accident,  do  not,  on  that  account,  depreciate  the  merits  of 
its  author.  It  is  certainly  true,  that  many  an  important 
truth  has  been  brought  to  light  from  some  casual  obser- 
vation (SI),  but  the  dexterity  with  which  such  observation 
was  applied  constitutes  the  merit  of  the  discoverer." 

"  For  that  remark  I  tender  you  my  best  thanks,"  ex- 
claimed the  vicar :  "  if  I  might  be  allowed  such  afigure  of 
speech,  I  should  say  that  you  have  dexterously  shot  your 
arrow  into  the  bidts-eye.  If  the  prosperity  of  a  jest  lies 
Ln  the  ear  of  him  who  hears  it.  surely  the  right  compre- 
hension of  phenomena  must  be  determined  by  tlie  (acuities 
of  him  who  observes  them." 

"Without  doubt,"  answered  Mr.  Seymour ;  "treasures 
of  wiidom,  like  the  wealth  of  the  miser,  often  lie  concealed 
under  the  least  attractive  exterior,  and  objects  which  the 
common  herd  pass  by  as  valueless  are  rec<^ised  by  the 
observer,  wiiose  faculties  have  been  sharpened  by  discipline, 
as  stores  of  knowledge." 

'■  Well,  but  to  show  in  what  manner  the  accident  of 
Tom  Plank  bears  upon  the  subject  under  discussion : — 
He  had  ignorantly  fired  a  quantity  of  oxygen  and 
hydrogen  gases  in  a  tin  vessel ;  the  cousequenee  of  the 
combustion  was  the  immediate  formation  of  a  vaevam : 
and  what  happened  ?  Why,  tlie  pressure  of  the  external 
air,  not  being  any  longer  balanced  by  elastic  matter  in  the 
interior  of  the  apparatu'^  cruphfd  it  with  violence,  as  any 
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other  enormous  weight  might  have  done ;  and  so  ended 
the  accident,  which  report  niagnitied  into  a.  most  awful 
catastrophe." 

As  the  party  proceeded  on  their  way  home,  they  con- 
tinued to  discourse  on  the  subject  of  the  air's  pressure. 

"  If  the  atmosphere  exerts  so  enormous  a  pressure,  and 
has  so  mucli  weight,"  observed  Louisa,  "  it  is  strange  that 
it  should  not  fell  down  on  the  earth." 

Mr.  Seymour  replied,  "  that  the  air  was  a  peculiar  fluid, 
which,  from  its  elastic  properties,  was  distinguished  by  the 
term  of  an  elastic  Jluid,  the  pariiclea  of  which  were  too 
fax  distant  irom  each  other  to  eNert  any  cohesive  attraction 
amongst  themselves." 

"But  I  suppose,"  said  Tom,  "that  it  gravitates,  or  is 
attracted  by  the  earth;  what  then  can  be  the  reason,  as 
Louisa  says,  tiiat  it  does  not  fall,  like  any  other  body,  to 
the  ground  ?" 

"  And  so  it  actually  does,"  replied  Mr.  Seymour ;  "  the 
lower  stratum  of  the  atmosphere  rests  upon  the  ground, 
but  the  strata  above  it  do  not  fall,  because  they  are  sup- 
ported by  the  particles  beneath  them,  in  the  same  manner 
as  the  water  at  the  sur&ce  of  a  basin  is  supported  by  that 
at  the  bottom :  the  only  difference  in  these  two  cases  arises 
from  the  one  being  an  elastic,  and  the  other  an  inelastic 
fluid  ;  so  that  the  air  after  compression  resumes  its  original 
dimeufflons ;  and  since  the  atmosphere,  by  the  action  of 
gravity,  is  always  in  a  state  of  compression,  so  is  it  always 
by  virtue  of  its  elasticity  endeavouring  to  espand  itself." 

If,  then,  the  force  of  gravity  were  diminished,"  ob- 
served Louisa,  "  the  air  would  become  much  lighter,  and  I 
suppose  that  b  the  true  reason  of  its  being  so  much  less 
se  in  the  upper  regions," 

'  Scarcely,"  replied  her  father.  "  Have  you  forgotten 
the  explanation  •  which  I  lately  gave  you,  of  the  dimi- 

■  See  pnge  3-J. 
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nution  in  the  weight  of  bodies  at  a  distance  from  the  earth's 

surfeca  i" 

"I  recollect  it  perfectly,"  exclaimed  Tom;  "and  it 
esplaioed  to  us  the  reason  that  a  marble  fell  from  the  top 
of  a  house,  and  from  the  ball  of  St.  Paul's,  with  the  same 
velocity," 

"  And  yet  I  am  quite  sure,"  said  Louisa,  "  that  I  have 
lately  read  an  account  of  the  air  being  so  extremely  light 
upon  the  top  of  a  high  mountain  as  to  aflect  the  breath  and 
occasion  great  uneasiness."     (32) 

"  I  do  not  deny  the  feet,  my  dear;  1  only  question  your 
explanation  of  it.  Can  it  not,  think  you,  be  accounted  for 
upon  some  other  principle  than  that  of  the  diminished  force 
of  gravity?" 

Louisa  was  unable  to  suggest  any  other  probable  reason. 

"  The  feet,  then,"  said  the  fether,  "  is  simply  this : 
since  the  air  is  elastic,  or  capable  of  yielding  to  pressure, 
so,  of  course,  the  lower  parts  must  be  more  dense,  or  in  a 
greater  slate  of  compression,  than  those  which  are  above 
them,  in  a  pile  of  fleeces  of  wool,  are  not  the  lower 
fleeces  pressed  together  by  the  weight  of  the  superior  ones, 
and  do  they  not  lie  light  and  loose  in  proportion  as  they 
approach  the  uppermost  fleece,  which  receives  no  external 
pressure,  and  b  coniined  merely  by  the  force  of  its  own 
gravity  ?" 

"  Clearly,"  said  Louisa. 

"  Well,  then,  we  will  suppose,  for  example,  that  the 
whole  column  of  the  atmosphere  was  divided  into  a  hun- 
dred parts,  and  that  each  of  these  parts  weighed  an  ounce; 
would  not  the  earth,  and  all  things  on  iU  surface,  be,  in 
such  a  case,  pressed  upon  with  the  whole  hundred  ounces?" 

"  No  one  can  deny  that,"  said  Tom. 

"  The  lowest  stratum  of  air,"  continuetl  Mr.  Seymour, 
"  would  be  pressed  upon  by  the  ninety-nine  ounces  above 
it ;  the  nest  by  ninety-eight ;  and  so  on,  until  we  arrived 
at  the  ninety-ninth  stratum  from  the  bottom,  which  would, 
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of  course,  be  subjected  to  no  more  than  one  ounce  of  pres- 
8ure,  or  to  ihe  weight  of  the  lastand  highest  stratum." 

The  children  were  perfectly  satisfied  with  this  simple 
esplauation ;  and  Tom  inquired  whether,  for  the  same 
rea^MD,  the  water  at  the  bottom  of  the  sea  must  not  be  very 
den^,  and  unlike  tliat  we  are  accustomed  to  observe  on 
the  surface ;  his  &ther,  however,  corrected  this  notion,  by 
slating  that  water,  not  being,  like  air,  elastic  and  compres- 
nbie,  would  not  suffer  any  material  diminution  in  volume, 
although  pressed  even  by  the  enormous  weight  of  the 
auperiflcumbent  ocean  (33). 

"  I  have  before  alluded  to  the  relative  compressibility 
of  air  and  water,  and  tlie  present  appears  a  good  oppor- 
tunity for  proving  the  fact  by  an  amusing  experiment. 
See  1  here  are  the  'Bottle  Imps,'  vicar,  which  you  may 
remember  I  promised  to  introduce  to  your  respectful  no- 
tice," said  Mr.  Seymour.  "  In  this  jar  of  water,  carefully 
dosed,  as  you  may  perceive,  by  parchment,  are  two  little 
enamelled  figures,  which  shall  be  made  to  rise  aud  fall,  by 


■mall  orifice  in  the  lower  part ;  this  cavity  may  be  made  to 
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contain  any  qiiEinlity  of  air,  eo  as  to  give  the  required 

buoyancy  lo  ihe  figure :  now  mark  ! — I  press  my  hand  upon 
Ihe  parcliment  cover,  and  tlie  figure,  you  perceive,  descends ; 
I  now  remove  tiie  pressure)  and  see,  it  immediately  re- 
ascends.  The  water  in  the  bottle,  as  I  have  lold  you,  is 
incompressible ;  when,  therefore,  I  press  upon  the  surface* 
it  rises  into  the  interior  of  the  figure,  and,  consequently,  by 
compressing  the  air  into  a  less  space,  renders  it  less 
buoyant;  but  no  sooner  is  the  hand  removed,  than  the 
enclosed  air  resumes  its  former  volume,  and  expels  the  in- 
truding' water  ;  in  consequence  of  which  the  fiy^ure  r^;aius 
its  former  liglitness,  and  reascends.  Do  you  understand 
me?"  asked  Mr.  Seymour. 

"  Perfectly,"  said  Tom,  "  and  many  thanks  for  the  ex- 
planation :"and  in  this  opinion  did  the  whole  party  concur. 

"  Well,  then,"  continued  JUr.  Seymour,  "  you  will  now 
understand  the  use  of  tlie  air-bladder  in  fish,  for  it  is  con- 
iitructed  upon  a  precisely  similar  principle.  When  the  fish 
desires  to  descend,  it  presses  upon  the  bladder  by  means  of 
ita  muscles,  and  thus  condenses  the  included  sir  into  a 
smaller  volume."  • 

"  I  now  also  perceive  why  the  water  at  the  bottom  of 
the  sea  cannot  be  much  more  dense  than  that  on  the  sur- 
face ;  bnt,  if  we  could  dig  a  pit  to  the  centre  of  the  earth, 
the  air,  in  that  case,  would  be  highly  detise,  because,  unlike 
water,  it  is  compressible,"  said  Tom. 

"  The  density  of  the  air,"  replied  his  &ther,  "  would, 
undoubtedly,  materially  increase  as  we  descended.  It  has 
been  calculated  tiiat  at  the  distance  of  thirty  miles  below 
the  surbce,  the  air  would  have  the  same  density  as  water ; 
and  at  the  depth  of  forty-two  miles,  that  of  quicksilver ; 
while  at  the  centre  it  would  be  more  solid  than  any  sub- 
stance of  whieh  we  have  any  idea,  for  its  density  would  be 
thousands  of  millions  of  times  greater  than  that  of  mer- 

"  In  the  cod-fish  the  air-bladder  ia  fomiiinrly  colled  the  sound. 
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llr.  Seymour  then  informed  his  young'  pupils,  that  after 
the  lesson  they  had  just  received  they  would  never  again 
be  puzxled  by  the  motioud  of  the  barometer,  which  had  so 
often  excited  their  wonder. 

"  As  the  quicksilver  is  contained  in  a  closed  tube,  I  tin 
not  exactly  understand  how  the  air  can  act  upon  it ;  Burl 
if  the  tube  were  not  closed,  it  would  of  course  run  out 
from  its  weig'ht,"  observed  Louisa. 

"  You  are  altogether  iu  error,"  raid  her  father.  "  In 
the  first  plaee,"  he  continued,  "  I  wil]  show  you  that  tlie 
bulb  at  the  lower  extremity  of  the  tube  is  open,  in  oriler 
that  the  quick^lver  may  freely  communicate  with  the 
atinosphere,upon  which,  indeed,  ils  action  entirely  depends; 
while  the  upper  space  is  a  perfect  vacuum,  so  as  to  obviate 
any  counteracting  pressure.  As  to  the  quicksilver  run- 
ning out,  have  you  so  .soon  forgotten  that  the  air  presses 
upon  every  body  on  the  surfece  of  the  earth,  in  tlie  pro- 
portion of  about  fifteen  pounds  upon  every  square  inth  ? 
Now  it  is  from  this  circumstance  that  the  column  of  quick- 
silver is  sustained  in  the  tube,  the  ascent  and  descent  of 
which  thus  indicates  the  varying  pressure  of  the  atmos- 
phere ;  so  that,  when  the  barometer  falls,  we  know  the 
air  presses  less  heavily  upon  the  earth,  and  the  contrary 
when  it  rises." 

"  That  I  understand :  but  what  can  cause  the  pressure 
of  the  air  to  vary  at  different  times  ?"   asked  Tom. 

"  Cannot  you  imi^ne  the  atmosphere  to  be  an  airy 
ocean,  and  to  be  therefore  thrown  into  enormous  waves, 
so  that  we  may  sometimes  have  a  longer  column  of  air 
above  us  than  at  otiter  times  ?  thit  is  one  explanation  ;  there 
may  be  other  causes  not  so  intelligible,"  answered  Mr. 
Seymour.  "  But  enough  of  this  fur  the  present.  Now, 
before  we  quit  the  subject  of  the  ait's  elasticity,  let 
us  consider  the  philosophy  of  the  pop-gitn ;  an  a:nuse- 
ment  with  which,  I  have  no  doubt,  you  are  well  ac- 
quainletl." 
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"  Indeed  I  am,  papa ;  but  do  you  allude  to  the  quill,  or 
to  the  wooden  popgun  ?" 

■'  The  principle  in  both  is  the  same :  tell  me,  therefore, 
the  origiu  and  nature  of  the  force  which  enables  you  to 
shoot  your  pellet  to  bo  considerable  a  distance." 

"  It  depends  upon  the  action  of  the  air,"'  replied  Tom. 

"  Undoubtedly ;  but  your  answer  ia  too  general ;  I 
wished  you  to  state,  in  precise  terms,  the  changes  which 
the  air  undergoes  upon  this  occasion.  You  first  ram  in 
your  pellet  to  the  further  end  of  the  tube,  do  you  not  ?" 

"  To  be  sure  ;  and  then  I  drive  in  a  seconti  pellet,  and, 
on  forcing  this  forward,  the  first  flies  out  with  prodigious 
force." 

"  Very  well :  now  examine  what  takes  place.  On  pro- 
pelling forward  your  second  pellet,  you  condense  the  air 
which  is  enclosed  between  the  two,  until  its  elastic  force 
becomes  so  great  as  to  overcome  the  friction  of  the  first 
pellet;  thus  released,  the  air  e.xi>anda  with  considerable 
force,  and  imparts  a  rapid  motion  to  the  pellet." 

"I  have  frequently  heard  of  the  air-gun,"  said  Louisa; 
"  I  suppose  it  depends  upon  a  similar  principle." 

"  It  does ;  and  it  affords  a  very  striking  example  of  the 
surprising  force  which  air  is  capable  of  exerting,  when  con- 
densed to  a  considerable  degree ;  for,  by  means  of  this 
instrument,  bullets  may  be  propelled  with  a  force  very 
uearly  equal  to  that  of  gunpowder." 

"Itisacuriousfiict,"  observed  the  vicar,  "  that,  although 
the  air-pump  is  a  modem  invention,  yet  the  air-gun,  which 
is  so  nearly  allied  to  it  in  the  construction  of  its  valves  and 
condensing  syringe,  should  have  exbted  long  antecedent 
to  it;  for  it  is  recorded  that  an  air-gun  was  made  for 
Henry  IV.  by  Marin,  of  Lisieus,  in  Normandy,  as  early 
as  1408;  and  anotlier  was  preserved  in  the  armoury  at 
Schmetau,  bearing  the  date  of  1474." 

"  But  the  air-gun  of  the  present  day,"  said  Mr.  Seymour, 
"  is  very  different  from  that  which  was  formerly  made,  and 
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which,  like  the  pop-gun,  discharged  but  one  bullet,  and 
that  after  a  long  and  tedious  process  of  condensation  i  while 
it  is  now  made  to  discharge  five  or  six  without  any  visible 
variation  of  force,  and  will  even  act  upon  a  dozen,  but  with 
decreasing  effect," 

"  I  feel  very  curious  to  learn  something  more  about  thb 
air-gun."  said  Tom, 

"  There  is  a  reservoir  for  the  condensed  air,"  replied 
Mr.  Seymour,  "  which  is  secured  by  a  nicely  constructed 
valve,  and  which  is  made  to  open  by  pulling  the  trigger 
rf  the  gun,  so  that  a  portion  only  of  the  air  is  disen- 
g^;ed,  which,  rushing  into  the  barrel,  gives  motion  to  the 
ball." 

"  But  how  is  the  condensed  air  introduced  into  the  reser- 
voir?" asked  Tom. 

"  By  means  of  a  condensing  sj'ringe,"  replied  his  father ; 
"  but  I  will  take  an  opportunity  of  exhibiting  the  instru- 
ment in  operation." 

The  reader  will  be  pleased  to  recollect  that  the  major 
agreed  to  pay  a  passing  visit  to  the  vicarage ;  it  now 
becomes  our  duty  to  record  what  happened  upon  that  me- 
morable occasion ;  and  we,  perhaps,  caunot  better  represent 
the  nature  of  the  discussion  that  took  place  than  by  relating 
the  account,  as  it  was  given  by  the  belligerent  parlies  them- 
selves, in  conversation  with  Mr.  Seymour. 

"  Well,  gentlemen,"  said  Mr.  Seymour,  "  is  it  peace  or 
war?  I  trust  you  have  amicably  adjusted  all  your  differences." 

"  Upon  my  word,"  answered  the  vicar,  "  1  have  just 
reason  to  complain  of  the  major's  unjustifiable  scepticism 
upon  points  that  ara  perfectly  unquestionable." 

"  You  continue  then  to  smart  under  the  moor's  stinging 
criticisms,  '  majore  sub  hoste.'  There  is  a  Latin  pun  for 
your  consolation,"  said  Mr.  Seymour. 

"The  vicar  alludes,  I  suppose,"  said  the  major,  "  to  the 
doubt  I  expressed  respecting  the  authenticity  of  his  leatheru 
money  ?" 
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"  That  is  one  of  the  many  subjects  upon  which,  I  must 
say,  you  have  betrayed  a  ileJicieucy  in  historical  knowledge. 
Seneca  iDforms  us  that  there  was  anciently  stamped  money 
of  leather ;  and  the  same  thin^  was  put  in  practice  by 
Frederick  II.  at  the  siege  of  Milan  ;  to  say  nothing  of  an 
old  tradition  amongst  ourselves,  that,  in  the  confused  limes 
of  the  barons'  wars,  the  same  expedient  was  practised  in 
England." 

"  Tou  strangely  mbtake  me,"  replied  the  major;  "I 
never  questioned  the  truth  of  these  historical  statements ; 
I  know  full  well  that  numerous  substances  have,  at  difierent 
limes,  and  in  different  countries,  been  adopted  in  exchange, 
as  conventional  representatives  of  property.  I  have  already 
stated  that  cattle  were  employed  as  the  earliest  measure  of 
value."  We  find,  for  instance,  in  Homer,  that  the  golden 
lUTDOur  of  Glaucus  was  valued  at  a  hundred,  and  that  of 
Diomedes  at  ten  oxen.  \  Among  the  Indians,  cowries,  or 
small  shelln,  are  used ;  and  the  Abyssinians  employ  salt, 
bricks,  and  beads  for  this  very  purpose.  The  ancient  Bri- 
tons are  said  to  have  circulated  iron  rings  as  money.  The 
Hollanders,  we  know,  coined  great  quantities  of  pasteboard 
in  the  year  17^4;  and  Numa  Pompilius  certainly  made 
money  both  of  wood  and  leather," 

"  And  yet  you  doubt  the  authenticity  of  my  leathern 
money,  which  I  am  fully  persuaded  was  coined  in  1360, 
by  John,  king  of  France,  who,  having  agreed  to  pay  our 
Edward  the  Third  the  sum  of  3,000,000  golden  crowns  for 
his  ransom,  was  so  reduced  as  to  be  compelled  to  a  coinage 
of  leather,  for  the  discharge  of  his  household  expenses." 

"  I  have  only  questioned  the  authenticity  of  that  par- 
ticular specimen  which  I  saw  in  your  cabinet,"  replied  the 
major  ;   "  and  so  must  any  person  who  views  it  tJirough  a 

*  Hence  Pecunia  from  Pecui,  and  Opfs  q^iieal  Ocei. 

t  The  teim  Cafital,  in  Hs  orli^inal  slgnificalion,  expressed  the  rude 
enumerBtlon  of  the  stock  by  tho  Headb  of  Ibe  animgls  of  which  it 
was  Fom posed. 
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medium  miclouded  by  prejudice.  I  will  slake  my  whole 
library  to  a  horn-book  that  our  friend  Mr.  Seymour  will 
agree  with  me  in  pronouncing  it  a  fragmeDt  of  the  heel  of 
an  old  shoe ;  let  him  observe  the  perforation,  and  say,  if 
he  can,  that  it  has  not  been  produced  by  a  nail  or 
peg.  But  really,  my  dear  Mr.  Twaddleton,  you  have 
forced  me,  much  against  my  inclinatioo,  into  this  con- 
troversy." 

"  Very  good,  sir  I  very  good  I  the  heel  of  aa  old  shoe, 
forsooth !  But  I  thank  you.  Major  Snapwetl,"  exclaimed 
the  vicar  with  some  warmth  ;  '■"  I  thank  you,  sir.  Your 
assertion,  whOe  it  evinces  your  own  want  of  historical 
information,  establishes,  beyond  doubt,  the  authenticity  of 
my  treasure,  and  the  trium.ph  of  my  opinion." 

"  Assuredly,"  said  Mr.  Seymour,  with  a  wicked  snule. 
"  I  dare  say  there  may  be  numerous  holes  iu  this  leathern 
coin ;  for  many  have  been  the  antiquaries  who  have  doubt- 
less pinned  their  &ith  upon  it." 

"Psha,  psha!"  cried  the  vicar j  "for  once,  at  least, 
Mr,  Seymour,  let  me  entreat  you  to  be  serious ;  the  subject, 
air,  is  important,  and  merits  your  respect.  It  is  Irom  that 
very  hole  that  I  am  enabled  to  identify  the  coin ;  yes, 
major,  from  that  very  hole,  which  you  affect  to  despise, 
I  am  enabled  to  derive  its  principal  claim  to  antiquity. 
Are  we  not  expressly  informed  that  the  leathern  money  of 
John  of  France  had  a  little  nail  of  silver  driven  into  it  ?  " 

"  Well  then."  continued  the  major,  "  what  say  you  to 
that  tell-tale  stitch,  which  I  so  unfortunately  picked  out 
with  my  penknife  ?" 

"  Admirable  ingenuity  !  most  refined  sophistry  !  pro- 
voking perversion  !  "  exclaimed  the  vicar.  "  It  is  really 
amusing  to  observe  the  address  with  which  the  prejudiced 
observer  distorts  every  fact  to  his  own  advantage.  Why 
bless  me,  sir,  that  stitch  is  strong  enough  to  drag  fifty  such 
opponents  out  of  the  slough  of  unbelief." 

"  Do  explain  yourself,"  said  Mr.  Seymour, 


J 


204  PHILOSOPHY  m  SPORT  Chap.  XI. 

'^  Explain  myself!  the  stitch  speaks  for  itself,  sir.  Were 
not  these  leathern  coins  strung  together  in  different  num- 
bers, to  facilitate  payments  ?  For  you  will  admit  that  it 
would  have  been  extremely  inconvenient  to  have  coined 
single  pieces  of  leather,  of  different  denominations.  But 
stop,  sir,  stop  ;  look  at  this,  look  at  it,  major,  with  care  and 
attention.  That,"  said  the  vicar,  as  he  drew  a  small  coin 
out  of  his  waistcoat  pocket  with  an  air  of  imperturbable 
gravity  and  self-satisfaction,  '^  is  a  current  halfpenny,  in 
lead,  of  James  IL  ;  and  if  your  eyes  are  not  hoodwinked 
by  prejudice,  you  may  probably  perceive  a  piece  of  copper 
in  its  centre,  which,  we  are  told,  was  thus  introduced  for 
the  purpose  of  rendering  the  currency  lawful." 

The  dinner  was  announced  before  the  conclusion  of  the 
discussion ;  and  as  the  reader  will  probably  agree  with  us  in 
thinking  that  a  question  of  such  grave  historical  importance 
ought  not  to  be  decided  without  due  care  and  deliberation, 
we  shall  afford  the  disputants  a  reasonable  time  for  re- 
flection, and  put  an  end  to  the  chapter. 


CHAPTER   XII. 


s  oosaiEasAiiON. - 


We  aliould  have  supposed,  after  the  instructive  accident 
related  in  tlie  foregoing  chapter,  and  tlie  eseellent  advice 
it  had  elicited  from  the  vicar,  that  Tom  Plank  would  have 
desisted  from  his  experimental  vagaries,  and  that  the 
doctor,  at  all  events,  would  never  have  consented  to  become 
the  subject  of  them  ;  but  there  are  those  whom  experieoce 
never  leach,  nor  failure  ever  discourage. 


206  PHILOSOPHY   IN  SPORT  Chap,  XII. 

The  very  next  morning-  after  the  catastrophe  recorded 
in  our  preceding  cliapter,  as  the  vicar  was  taking  Lis  early 
walk  along  Forest-lane,  gathering  primroses  and  wild 
flowers,  his  placid  and  contemplative  frame  of  mind  was 
abruptly  disturbed  by  the  sudden  vision  of  a  dragon, 
vomiting  flames  of  fire  from  its  jaws,  with  a  troop  of  6og9 
barking  and  yelling  at  its  heels ;  as  it  drew  nearer,  the 
well-known  person  of  the  village  doctor  presented  itself  to 
hie  perplexed  vision,  mounted  on  its  back,  and  shrouded  in 
va])ours,  which  the  imagination  of  the  vicar  suggested 
could  be  no  other  than  the  pestilential  eHlii\-ia  from  the 
nostrils  of  the  unknown  and  frightful  monster:  but  there 
was  little  time  to  allow  his  reason  to  correct  the  iallacies 
of  his  senses ;  in  a  moment — in  the  twinkling  of  an  eye — 
an  explosion  shook  the  air,  while  the  ground  beueuth  his 
feet  trembled  like  an  aspen-leaf;  shot,  as  thick  as  hail,  but 
in  aspect  iar  less  pure,  poured  down  in  all  directions,  while 
a  thunderbolt,  whizzing  past  his  ears,  safely  deposited  itself 
in  the  adjoining  bank.  As  soon  as  the  fumes  had  passed 
away,  and  the  vicar's  self-possession  been  sufficiently  re- 
stored, the  prostrate  doctor  was  seen  struggling  in  a  mass 
of  mud,  like  a  fly  in  one  of  his  own  electuaries,  excepting, 
of  course,  a  conserve  of  roues,  and  wiio,  on  removing  the 
'  black  dose '  from  his  mouth,  was  audibly  heard  to  de- 
nounce the  carelessness  of  his  man  Spindle,  who,  as  he 
believed,  had  eiilier  screwed  down  the  safety-valve,  or, 
like  the  prince  in  the  Arabian  tale,  had  ignorantly  turned 
round  the  wrong  peg  in  his  flying  locomotive.  The  unhappy 
doctor  then,  in  a  strain  of  humble  lamentation,  proceeded 
to  state  that  the  carriage, or  "  steam  velocipede"  had  been 
designed  by  the  ingenious  Tom  Plank,  and  that,  while 
it  was  designed  lo  carry  him  forward  to  visit  his  distant 
patients,  it  vras,  at  the  same  time,  so  constructed  as  to  ac- 
tuate a  revolving  movement  for  tJie  formation  of  his  pills. 
It  was  now  evident,  that  the  shower  of  bullets  which  had 
followed  the  explosion,  eoiisi»ted  of  pills,  and   that   the 
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H   thunderbolt  was  no  olher  than  the  rebellious  pestle,  which 
W    had  taken  advantage  of  the  geueral  confusion,  to  bolt  from 
its  lazy  and  sleeping  partner,  the  mortar,  with  whom  it 
had  so  iDcessantly,  but  uiifiiirly  laboured,  for  the  benefit  of 
Doseall  and  auffeiing  humanity. 
L       In  recounting  this  singular  scene  to  the  Seymour  family, 
^L  the  vicar,  although,  as  he  said,  he  could  not  overlook  the 
^M  moral  it  afforded,  declared  tliat  he  was  fer  from  wishing  to 
^f  vindicate  such  an  act  of  rebellion  as  the  pestle  bad  dis- 
played upon  the  occa:<ion.     "  It  is,  however,  no  less  true," 
continued  he,  "  that  in  the  intercourse  of  life,  whenever 
parties  associate  for  mutual  benefit,  uuless  the  division  of 
labour  and  responsibility  be  equitably  adjusted,  the  op- 
pressed, or  weaker  members,  will  naturally  aeize  a  favour- 
able opportunity  for  escaping  from  the  unjust  compact." 
"  From  which  remark,"  said  Mr.  Seymour,  "  I  presume 
.  you  appear  as  counsel  in  the    cause  of  the  abseondtog 
peatle  versus  tlie  inert  and  lazy  mortar — if  so,  I  think  it 
Trill  afford  my  boy  Tom  an  excellent  opportunity  for  apply- 
■  the  science  he  has   lately  acquired  in  justification  of 
the  said  mortar.     He  will,  I  am  sure,  readily  convince  you 
that  in  the  compact  between  the  mortar  and  pestle  there 
does  not  exist  the  least  inequality  of  labour.     Now,  Tom, 
.'e  you   not  learnt  that  action  and  reaction  are  equal, 
I  in  opposite  directions,  and  therefore,  that  for  every 
blow  of  the  pestle,  the   mortar  responds,  and   in  return 
ies  one  equal  in  force?" 

"Certainly,"  replied  Tom;  "and  if,  in  the  encounter, 

s  one  suffers  more  than  the  other,  as  when  my  master 

slapped  my  face,  it  must  arise,  as  you  clearly  evplaioed, 

from   the  different   feeling  of    the  bodies  brought  into 

conflict."* 

"  But,  in  the  ease  before  us,  that  plea  cannot  be  sus- 
tained, for  the  parties  are  alike  brazen  and  unfeeling  ;  the 
mortar  therefore  does,   in    its    quiet  way,  furnish  just  as 
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great  an  amount  of  labour,  and  perform  the  same  amount 
of  work,  as  the  more  bustling  pestle." 

The  Major  was  much  amused  by  this  whimwcal  plea- 
santry,  observing  that  philosophical  principles  were  never 
more  readily  and  permauently  stamped  upon  the  memory 
of  young  persons  than  by  associating  them  with  such 
amusing  and  yet  apposite  illustrations. 

"  I  quite  concur  in  that  opinion,  and  have  always 
endeavoured  to  act  upon  it,"  said  Mr.  Seymour ;  "  but  the 
late  catastrophe  also  offers  an  instructive  lesson,  which  we 
must  not  pajs  over  without  some  remarks.  It  teaches  us 
that  a  ])erson  deeply  imbued  with  a  passion  for  invention  is 
like  the  gamester,  whom  losses  and  misadventure  only 
stimulate  to  wilder  schemes  of  speculation,  while  it  also 
proves  that  the  only  sure  and  safe  path  to  the  accomplish- 
ment of  a  scientific  design  is  to  make  ourselves  intimately 
acquainted  with  all  the  bearings  and  combinations  of  those 
principles  upon  which  we  depend  for  our  success.  In  the 
instructive  case  which  has  called  forth  these  remarks,  Tcan 
Flank  fiad  overlooked  the  fact  that  n'ater  brought  into 
contact  with  red-hot  iron  undergoes  decomposition,  and, 
instead  of  steam,  generates  infiammable  gas — his  plan 
being  to  produce  steam  by  the  projection  of  a  minutely 
divided  stream  of  water  upon  an  iron  heater,  as  originally 
proposed  by  a  person  of  the  name  of  Payne.  The  reader 
has  been  made  acquainted  with  the  failure,  and  he  is  now 
informed  aa  to  tlie  reason  of  it," 
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"ToH,"  Baid  his  fiither,  "bring  me  a  saucer  with  some 
hot  water ;  a  piece  of  soap,  and  a  tobacco-pipe.  I  have 
promised  to  teach  John  the  art  of  blowing  soap-bubbles." 

Tom  immediately  proceeded  to  execute  his  commission, 
aiid  shortly  rejoined  the  party  on  the  lawn,  brining  with 
him  all  the  necessary  implements  for  bubble-blowing. 
John,  under  the  direction  of  his  brother,  made  the  lather ; 
and  Mr.  Seymour,  turning  towards  the  elder  children, 
asked  thera  whether  they  understood  the  philosophy  of  the 
operation  they  had  just  witnessed ;  they  were,  however, 
unable  to  return  a  satisfactory  answer,  and  their  fether, 
therefore,  proceeded  as  follows ; 

"  Most  liquids,  by  agitation,  exhibit  the  appearance  of 
froth  in  consequence  of  the  escape  of  ilie  air   in  small 
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bubbles,  which  had  been  forced  into  them  by  the  operatiOD. 
If,  however,  the  liquid  be  viscid  and  tenacious,  like  soap 
aijd  water,  the  air  is,  as  it  were,  imprisoned  in  the  mass, 
producing  the  appearance  which  is  commonly  called  lather." 

Louisa  here  inquired  "  Whether  the  air  did  not  escape 
with  more  or  less  readiness,  according  to  the  degree  of 
resistance  it  met  with  in  the  liquid  ?  " 

'■I  thanic  you,"  said  Mr,  Seymour,  "for  having  so 
kindly  agisted  me  in  the  explanation." 

Louisa  smiled  at  this  mark  of  her  father's  approbation, 
and  Mr.  Seymour  proceeded, — "  It  is  on  that  very  account 
that  spirit,  after  it  has  been  shaken,  so  soon  regains  its 
transparency :  for,  in  consequence  of  the  superior  lightness 
of  that  fluid,  and  the  little  cohesion  which  subsists  be- 
tween its  particles,  the  air  makes  a  rapid  escape.  In  like 
manner  we  may  account  for  the  spongy  appearaiiee  which 
gives  suqh  superiority  to  our  bread  ;  in  that  case,  the  air 
disengaged  during  the  fermentatiou  of  the  duugii  cannot 
escape  through  so  viscid  a  mass  ;  it  therefore  remains,  and 
thus  produces  the  eyes  or  bubbles,  which  you  may  always 
observe  in  every  weU-baked  loaf." 

"  See,  papa!  "  exclaimed  Tom,  "the  bubbles  which  John 
has  blown  in  the  lather  are  not  round,  but  angular  figures 
— -they  appear  to  be  like  the  hexi^ons  which  u  e  used  to  cut 
out  for  OMT  papyro-plastica," 

"  They  are  certainly  hexagonal,"  replied  Mr.  Seymour  j 
''  and  the  form  arises  itava  the  pressure  of  tlie  bubbles 
upon  each  other.  The  same  appearance  is  to  Ik  seen 
in  the  pith  of  vegetables,  when  examined  by  the  micro- 
scope, and  is  tlie  result  of  the  general  reaction  of  the  solid 
parts  upon  each  other;  but  let  us  proceed  to  blow 
wme  bubbles.  Plunge  the  bowl  of  the  tobacco-pipe  into 
the  lather." 

Tom  obeyed  his  father's  directions,  and  blowing  through 
the  stem  produced  a  bubble. 

"  See  !  see !  "  cried  Luuisa,  "  what  a  l)eautiful  bubble ! 
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but  there  is  a  quantity  of  soap  hanging  to  itn  under 
part," 

"  I  will  take  it  off  with  my  finger,"  said  Mr.  Seymour. 

"  There  it  g;oes  1 "  exclaimed  Tom. 

"  What  beautiful  colours  it  displays  I  as  bright  and 
gaudy  as  those  of  the  rainbow ! "  observed  his  sister. 

"  It  has  burst !  "  cried  Louisa. 

"  Ah  I  my  dear  children,"  murmured  the  vicar,  with  an 
air  of  pensive  gravity,  '  Tenues  secestil  in  auras'  as  the 
poet  has  it.  Even  thus  it  is  with  all  the  flill-blown  bubbles 
of  our  fliacy,  raised  by  the  breatb  of  hope ;  the  moment 
they  appear  most  vivid  and  promising  to  our  imagination, 
the;  vaoish  '  into  air,  into  thin  air,'  like  the  gaudy  and 
unsubstantial  soap-bubble  you  have  just  witnessed  :  but* 
proceed  to  blow  another." 

"  There  is  one  I  "  exclaimed  Louisa  ; — "  see,  it  is  of  an 
oblong  shape,  like  an  egg !— there  it  goes  ! — but. I  declare 
it  is  now  perfectly  round ! ! — what  can  be  the  reason  of  its 
changing  its  figure  ?  " 

"  I  am  glad  you  have  asked  that  question,  because  my 
answer  will  serve  to  illustrate  an  important  property  of  air, 
and  which,  indeed,  is  common  to  all  tluids.  Wlitle  the 
upper  part  of  the  bubble  was  attached  to  the  bowl  of  the 
pipe,  its  gravity,  being  resisted,  drew  it  into  an  elliptical 
form ;  but  the  instant  it  was  detached,  the  contained  air 
pressed  equally  in  all  directions,  and  the  bubble,  in  conse- 
quence, became  a  perfect  sphere."  * 

*  A  icientiflc  friend  observed  to  the  autbor,  tlmt,  sg  the  g[obc 
pDBBesBes  leia  surface  thut  any  other  flgnre  of  eq^nal  capBcit}',  it  ig 
of  all  forms  that  which  ia  tiest  aaiculated  to  allow  the  cioseat  approxi- 
mation of  the  particles  of  soap  and  water ;  and  as  there  mnBt  eiiat 
amongst  such  panicleg  a  strong  cohesive  tendenc;,  after  having  been 
forcibly  stretched  out,  aa  it  were,  by  the  air  blown  into  the  bnbbie,  it 
ibIiowB  that,  did  iio  othur  cause  operate,  the  bubble  would  assume  the 
spherical  form;  in  other  words,  that  the  eHbrl  of  all  the  several 
puticles  of  the  rnsas  Co  approach  each  oHiet  as  olosely  ns 
must  result  iu  the  aasumptlon  of  the  sphericiil  form.  The  b 
P  2 
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"  I  do  not  exactly  understand  what  jou  mean  by  '  presa- 

iiig  equally  in  all  directions.'  " 

"  The  expression  is  surely  sufBctently  iotelligible.  Did 
you  not  learn  in  our  conversation  of  yestenlay,  that  air  has 
weight,  oud  exerts  a  pressure  as  much  upwards  as  down- 
wards and  laterally  ?  Were  this  not  the  case,  how  could 
the  air  in  the  interior  of  our  bodies  counteract  the  pressure 
of  the  atmosphere?  The  form  of  the  bubble  proves  the 
same  fact  in  a  different  way  ;  for,  had  the  air  in  its  cavity 
pressed  more  in  any  one  direction  than  in  another,  the 
bubble  could  not  have  been  rovmd,  or,  to  speak  more  cor- 
rectly, a  sphere." 

"  What  are  you  musing  about?  "  cried  the  vicar,  who 
had  oliserved  the  attention  of  the  boy  riveted  upon  the  bowl 
of  the  tobacco-pipe :  "  I  am  sure,  from  your  countenance, 
that  some  cu-cumstance  is  puzzling  you," 

"  Tou  are  right,  my  dear  sir ;  I  was  just  then  thinking 
how  it  can  possibly  happen  that  the  bubble  should  not  have 
a  hole  in  its  upper  part ;  for,  while  I  am  blowing  it  up, 
there  must,  of  course,  be  a  communication  between  my 
mouth  and  its  interior,  or  else  how  could  the  air  pass  into 
it?" 

"  True,"  said  his  father  ;  "  but  the  act  of  throwing  it 
off  from  the  bowl  of  the  pipe  will  unite  this  breach  ;  for 
tliere  esists  a  strong  cohesive  attraction  between  the  atte- 
nuated particles  of  the  lather ;  you  will,  therefore,  perceive 
that,  on  tliis  account,  the  bubble  will  be  more  readily  and 
securely  separated  by  a  lateral  than  a  perpendicular  motion 
of  the  pipe." 

govemfl  tho  formation  of  the  drops  of  water  as  Ihcy  fall  from  the 
olouda,  Bparkle  ftom  the  fountain,  or  glisten  nn  the  dewy  foiiage ;  and 
to  avail  oureelves  of  a  beautiful  instanoe  of  the  alliance  of  science 
with  poetry,  no  must  bo  allowed  to  quota  the  fullowlng  charming 
liaes  of  Rogers;— 

"  That  very  law  which  moulds  a  tear. 
And  bills  it  trickle  from  its  source- 
Thai  law  preserves  the  earth  a  sphere, 
And  guides  ihe  planets  in  their  course." 
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"  I  wish,"  aaid  Tom,  "  that  I  could  discover  some  me- 
thod of  preventing  their  buretirjg;  so  soon,  for  there  is 
scarcely  time  to  examine  them  before  tjiey  vanish.  What 
can  be  the  cause  of  their  short  duration  ?  " 

"  Consider,  my  dear  boy,  the  frailty  of  their  structure, 
and  I  thinic  that  the  precarious  tenure  of  their  existence 
will  cease  to  astonish  you ;  indeed,  the  wonder  is,  that  they 
should  endure  so  long.  The  film  of  whicii  they  consist  is 
inconceivably  thin,"  so  that  the  slightest  impulse  will  be 
apt  to  rupture  it ;  besides  which,  there  must  be  a  consider- 
able evaporation  going  on  from  their  surface,  while  the  con- 
tractdon  of  the  contained  air,  from  change  of  temperature, 
must  also  tend  to  limit  their  duration.  You  must  likewise 
remember  that  the  soap-lather  will  have  a  tendency  to 
gravitate  towards  the  depending  part  of  the  bubble,  and, 
consequently,  by  quitting  the  upper  portion,  to  render  it  of 
still  greater  tenuity.  This  last  etlect  might,  perhaps,  be 
obviated,  in  some  measure,  by  giving  a  rotatory  motion  to 
the  bubble  around  its  axis ;  but  this,  again,  would  acce- 
lerate the  evaporation,  which,  ai^  all,  is  the  principal  cause 
of  the  shortness  of  its  duration ;  so  that,  unless  this  latter 
effect  could  be  remedied,  I  despair  of  suggesting  any  expe- 
dient by  which  the  frail  existence  of  our  airy  structure 
oould  be  protracted.  Ton  must,  therefore,  seek,  tram  a 
succession  of  bubbles,  the  prolongation  of  an  amusement 
which  no  single  one  can  afford  you." 

"  And  could  not  the  evaporation  be  prevented  ?"  asked 
Tom. 

"  If  the  bubble  were  blown  in  a  glass  vessel,  and  the 
latter  immediately  closed  after  the  operation,  it  would 
remain  for  some  time ;  I  remember  having  once  preserved 
a  bubble  in  this  manner  for  a  very  considerable  period." 

Tom,  however,  did  not  appear  to  relish  this  scheme  ;  as, 
he  said,  the  great  sport  arose  from  watching  the  move- 
ments of  the  floating  bubble ;  the  boy,  accordingly,  deler- 

•  Kot  eiocedliig  the  two  millionth  part  of  an  incb. 
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mined  to  pursue  the  amusement  in  the  usual  ttmiiDer.  His 
father,  howeTer,  observed,  that  by  mixing  a  solution  of 
isinglajs  vitli  the  soap-lather,  larger,  as  well  as  more 
lasting  bubbles  migpht  be  blown ;  and  Tom  accordingly 
determined  to  make  the  experiment. 

During  this  diali^ue,  little  John  had  succeeded,  for  the 
first  time,  in  launching  the  airy  bauble.  Imagination 
always  tinges  the  objects  of  our  first  efforts  with  brilliant 
tints ;  no  wonder,  therefore,  that  John,  with  a  shout  of 
ecstacy,  should  have  pronounced  it  to  have  been  the  most 
beautiful  bubble  he  had  ever  seen :  in  truth,  the  sun  was 
shining  brightly,  and  the  colours  thus  produced  very  justly 
excited  the  admiration  of  all  present. 

"  I  cannot  understand  the  cause  of  these  beautifiil  co- 
lours," said  Ijouisa. 

Mr.  Seymour  espressed  a  fear  that,  in  their  present  slate 
of  knowledge,  they  would  be  scarcely  able  to  understand 
the  explanation  he  should  afford  them.  "  But,"  said  he, 
"I  believe  you  know  that  a  ray  of  light  is  divisible  into 
seven  colours,  and  that,  when  it  passes  through  certain 
media,  or  is  reflected  from  certain  surfaces,  this  division  is 
effected,  and  the  various  colours  produced  (34).  The 
film  of  the  soap-bubble  is  amongst  the  latter  bodies  ;  but 
I  must  refer  you,  for  further  information  upon  this  sub- 
ject, to  Mrs.  Marcet's  beautiful  account  of  '  Befraction  and 
Coloure.'  " 

"  Kow,  Tom,"  said  his  &ther,  "  fetch  your  squirt,  for 
we  have  not  yet  finished  our  inquiry  into  the  effects  of  the 
air's  pressure." 

The  i-quirt  was  produced  ;  but  it  was  out  of  repair :  for, 
on  attempting  to  fill  it  with  water,  the  instrument  entirely 
foiled  in  the  performance  of  its  office. 

''I  see  the  defect,"  said  Mr.  Seymour,  "  which  a  little 
string  will  easily  remedy," 

A  piece  of  siring  was  instantly  produced  from  that  uni- 
versal depGl,  the  breeches  pocket  of  a  schoolboy.     Mr. 
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Seymour  soiil  he  should  bind  a  portion  of  it  around  the  end 
of  the  pieton. 

"  WTiat  do  you  mean  by  the  piston  ?  "  inquired  Tom. 

"  The  rod  which  moves  up  and  down  in  the  cylinder,  or 
tube  i  aiid,  unless  its  end  fits  so  exactly  as  to  prevent  the 
admission  of  air,  it  is  clear  that  the  squirt  cannot  draw 
any  water.  It  was  for  the  purpose  of  making  this  part  fit 
tightly  that  I  wanted  the  string,  and  you  will  now  perceive 
that  the  instrument  is  ready  for  use ; — fetch  me  a  vessel  of 

Tom  soon  produced  the  water,  and,  on  placing  it  on  the 
ground,  requested  tlint  he  might  be  allowed  to  fill  the 
squirt.  This  he  accordingly  effected  without  difficulty, 
and,  on  pressing  dowu  the  handle,  he  projected  a  stream  of 
water  to  a  considerable  distance. 

''  I  perceive,"  said  Tom,  "  that  the  stream  describes  a 
curve,  like  my  ball." 

"  To  be  sure;  it  is  under  the  joint  influence  of  the  same 
forces,  viz.  those  of  projection  and  gravity.  But  explain 
the  operation  of  the  squirt." 

"  As  soon  as  I  raised  the  piston,  an  empty  space  was  left 
in  the  lower  part  of  the  cylinder,  which  I  suppose  would 
have  remained  as  a  vacuum,  had  not  the  water  rushed 
Into  it." 

"  And  why  did  the  water  rush  into  it  ?  " 

Tom  hesitated, 

"Was  it  noi,  think  you,  owing  to  the  pressure  of  the 
atmosphere  upon  the  surface  of  tlie  water  ?  When  you 
raised  the  piston,  the  air  above  it  was  also  raised,  and  ulti- 
mately driven  out  by  the  force  of  the  ascending  piston ; 
and  since  the  air  could  not  find  any  entrance  from  below  as 
long  as  the  point  was  under  the  water,  the  interior  of  the 
squirt  would  necessarily  have  remained  quite  empty,  or 
have  been  a  vacuum,  had  it  not  been  for  the  weight  of  the 
atmosphere,  which,  not  having  any  counteracting  pressure, 
drove  the  water  into   the   tube,  and  tlius  filled  it;  and 


216  PHILOSOPHY  IX   SPOET  Cbap.  XIII, 

whicfa,  by  pressing'  dowii  tlie  piaton,  you  again  expelled 
with  consitierabie  force." 

"  Your  explanation,"  cried  Louisa,  "  is  so  clear  and 
intelligible,  that  I  feel  quite  eonfiilent  I  could  now  explain 
any  machine  that  owes  its  action  to  the  exhaustion  of  the 
air,  anti  the  pressure  of  the  atmosphere." 

"  If  that  be  your  belief,"  said  Mr.  Seymour,  "  I  will  not 
:ose  a  moment  in  putting  your  knowledge  to  the  lest. — 
Tom,  do  you  run  into  the  house,  and  fetch  hither  the 
kitchen  bellows." 

The  bellows  were  produced,  and  Louisa,  laving  been 
desired  by  her  father  to  explain  the  manner  in  which  they 
received  and  expelled  the  air,  proceeded  as  follows :  "  Upon 
raising  the  upper  from  the  under  board,  the  interior  space 
of  the  bellows  is  necessarily  increased,  and  immediately 
supplied  with  an  additional  quantity  of  air,  which  is  driven 

o  it  by  the  pressure  of  the  atmosphere  ;  when,  by  pressing 
down  the  upper  board,  it  is  again  expelled  through  the  iron 
tube  or  nosle." 

"  To  be  sure,"  said  Tom,  "  in  the  same  manner  that  the 
water  was  expelled  from  my  squirt,  wh^  I  pushed  down 
the  handle." 

"  So  far  you  are  quite  correct,"  said  Mr.  Seymour ;  "  but 
you  have  not  yet  told  us  the  use  of  the  hole*  in  the  under- 
board,  and  which  is  covered,  as  you  perceive,  with  a 
moveable  flap  of  leather :  it  is  termed  a  valve,  or  '  loind- 

"  That,"  rcplieti  Tom,  "  is  for  the  purpose  of  admitting 
the  air,  when  we  raise  up  the  board." 

"  Exactly  so  ;  and  also  to  prevent  the  air  from  passing  out 
again,  when  you  press  it  down.  I  wish  to  direct  your 
attention  particularly  to  this  contrivance,  because,  simple 
as  it  may  appear,  its  action  will  teach  you  the  general 

•  Aatory  ia  toldof  ijooneWudent,  leaslnlolligent  of  ooorae  than 
Tom  Seymour,  who,  upon  being  aaked  the  use  of  tliis  hole,  answered, 
"fortherecrpHonnf'lhrlriceaihilebloiciiifftkefi'-f." 
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nature  of  a  valve.  Without  it,  the  operation  of  filling  the 
bellows  with  air  would  have  been  so  tedious  aa  to  have 
destroyed  the  utility  of  the  instrument ;  for  the  air  could,  in 
that  case,  have  only  found  admission  through  the  nosle,  and 
that,  again,  would  have  been  attended  with  the  additional 
disadvantage  of  drawing;  smoke  aud  other  matter  into  its 
cavity  i  when,  however,  you  raise  up  the  board,  the  air,  by 
its  e?(temal  pressure,  opens  the  wind-clap  inwards,  and  thus 
finds  an  easy  entrance  for  itself;  and  when  you  press  the 
board  downwards,  the  air,  thus  condensed,  completely  shuts 
the  valve,  and,  its  return  through  that  avenue  being  pre- 
vented, it  rushes  out  through  the  tube." 

The  children  were  much  pleased  with  the  simplicity  of 
this  invention,  and  Tom  inquired  of  the  vicar  who  first 
thought  of  it. 

"  We  are  informed  by  Strabo,"  replied  Mr.  Twaddleton, 
"  that  Anacharais,  the  Scythian  philosopher,  who  lived  in 
die  lime  of  Solon,  about  six  hundred  years  before  Christ, 
invented  the  bellows,  aa  well  as  the  anchor,  and  potter's 
wheel  J  but,"  he  added,  "  there  is  some  reason  to  doubt  the 
truth  of  this  statement.  The  ttellows,  however,  were  cer- 
tainly known  to  the  Greeks ;  and  the  great  poet  Virgil 
alludes  to  them  in  his  fourth  Geoi^c  ;* 

" AJii  taurinis  follibua  eutb* 

Aeclptunt  redduntque." 

Mr.  Seymour  now  proposed  that  they  should  proceed  to 
consider  the  structure  and  operation  of  the  pump. 

"  I  suppose,"  said  Louisa,  "  that  the  pump  raises  water 
in  the  same  manner  as  the  squirt." 

"Exactly  upon  the  same  principle,"  replied  lier  father; 
"  but  the  machinery  is  a  little  more  complicated,  since  its 
object  is  not  to  force  the  water  out  of  the  pump  at  the  same 
end  of  the  pipe  at  which  we  draw  it  in.  We  will,  however, 
proceed  to  the  stable-yard,  and  examine  the  pump;  and  do 
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you,  Tom,  provide  a  piece  of  cbalk,  in  order  that  I  may 
make  a  sketch  of  some  of  its  principal  parts." 

The  party  immediately  proceeded ;  and,  as  they  walked 
along,  Mr.  Seymour  desired  the  children  to  remember  that 
the  weight  of  the  atmosphere  was  estimated  as  being  equal 
to  that  of  fifteen  pounds  upon  every  square  inch  of  sur&ce ; 
anil  that  the  moment  the  water  arrived  at  such  a  lieight  as 
to  balance  that  pressure,  it  could  ascend  no  higher:  he 
added,  that  the  altitude  at  which  such  a,  balance  took  place 
was  about  32  or  33  feet  above  the  surfiiee. 

■'  If  that  be  the  case,"  said  Louisa,  "  the  pump,  of  course, 
cau  never  raise  water  from  any  well  of  greater  depth  than 
that  which  you  state." 

"  Not  without  some  additional  contrii'anee,  which  I  shall 
afterwards  explain  to  you,"  replied  Mr.  Seymour. 

The  party  had,  by  this  time,  arrived  at  tlie  pump ;  its 
door  was  opened,  and  as  much  of  the  apparatus  exhibited 
as  could  be  conveniently  exposed.  Mr.  Seymour  then 
chalked  the  annexed  sketch  upon  the  stable-door. 

"Is  that  a  pump?"  asked  Tom:  "I 
should  certainly  never  have  guessed  what 
u  intended  to  represent." 
'It  ia  not  a  perspective  drawing,  ray 
i'  dear,  but  a  representation  of  the  different 
parts  as  they  would  appear  were  it  pos- 
sible to  cut  the  pump  in  halves,  firom  top 
to  bottom,  without  disturbing  any  of  its 
arrangements.  A  drawing  of  this  kind, 
which  is  frequently  used  for  the  sake  of 
explanation,  is  termed  a  section." 
Mr!  Seymour  here  tnok  an  apple  from  his  pocket,  and, 
having  cut  it  in  two,  observed  that  the  surfaces  thuti  esposed 
presented  sectiimt;  of  the  fruit.  This  illiistration  was  un- 
derstood by  all  present,  and  Mr.  Seymour  continued,  "I 
have  here,  then,  a  section  of  the  common  household  pump. 
A  B  is  the  cylinder  or  barrel ;  p  the  air-tight  piston  which 
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moves  or  works  witliin  it  by  means  of  the  rod ;  q  is  the 
'  Euction,'  or  '  feeding-pipe,'  desoendbg  into  a  well,  or  any 
other  reservoir ;  s  the  valve,  or  little  door,  at  the  bottom  of 
the  barrel,  covering  the  top  of  the  feeding-pipe ;  and  there 
is  a  aimilar  valve  in  the  piston,  both  of  which,  opening  up- 
wards, admit  the  water  to  rise  through  them,  but  prevent 
it8  returning.  As  this  part  of  the  apparatus  is  no  less 
ingenious  than  it  is  ,importaiit,  I  will  Rketch  the  valve, 
or  clack,  as  it  is  termed  by  the  engineer,  on  a  larger 
scale." 

Their  lather  then  chalked  the  annexed  figure ;  /^^ 
from  which  its  construction  was  rendered  per-  ^S^ 
fectly  intelligible  to  the  children. 

Mr.  Seymour  proceeded :  "  When  the  pump  is  in  a 
state  of  inaction,  the  two  valves  are  closed  by  their 
own  weight :  bnt,  on  drawing  up  the  piston  p,  from 
the  bottom  to  the  lop  of  the  barrel,  the  column  of  air, 
whicii  rested  upon  it,  is  raised,  and  a  vacuum  is  produced 
between  the  piston  and  the  lower  valves ;  the  air  beneath 
this  valve,  which  is  immediately  over  the  surface  of  the 
water,  consequently  expands,  and  forces  its  way  tlirough  it ; 
the  water  then  ascends  into  the  pump.  A  few  strokes  of 
the  handle  totally  exclude  the  air  from  the  body  of  the 
pump,  and  fill  it  with  water ;  which,  having  passed  through 
both  valves,  runs  out  at  the  spout." 

"  I  understand  how  water  may  be  thus  raised  to  the 
devation  of  32  feet,  but  I  have  yet  to  learn  the  manner  in 
which  it  can  be  raised  above  that  distance,"  said  Louisa. 

''  It  is  undoubtedly  true  that,  if  the  distance  from  the  sur- 
fece  of  the  water  to  the  valve  in  the  piston  exceed  32  feet, 
water  can  never  be  forced  into  the  barrel ;  but  you  will 
readily  perceive  that,  when  once  the  water  has  passed  the 
piston-valve,  it  is  no  longer  the  pressure  of  the  air  which 
causes  it  to  ascend ;  after  that  period  it  is  raised  by  lifting 
it  up,  as  you  would  raise  it  in  a  bucket,  of  which  the  piston 
■  formed  tiie  bottom ;  and  water,  having  been  so  raised,  can- 
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not  fell  bock  again,  in  consequence  of  tiie  valve,  which  is 
kept  closed  by  its  pressure.  All,  therefore,  that  is  neces- 
sary, is  to  keep  the  working'  barrel  within  the  limits  of 
atmospheric  pressure  ;  we  have  then  only  to  fix  a  continued 
straight  pipe  to  the  top  of  the  bari'el,  and  to  lengthen  the 
piston-rod  in  the  same  proportion,  and  the  water  will  con- 
tinue to  rise  at  each  successive  stroke  of  the  piinip,  until  at 
length  it  will  flow  over  the  top  of  the  pipe,  or  through 
a  spout  inserted  in  any  part  of  its  aide.  The  common 
pump,  therefore,  is  properly  called  the  sucking  and  lifting 

The  party  expressed  themselves  fully  satisfied ;  and  Tom 
inquired  who  invented  the  machine. 

"  It  is  an  instrument  of  great  antiquitj-,"  replied  his 
father ;  "  its  invention  is  generally  ascribed  to  Ctesebes  of 
Alexandria,  who  lived  about  120  years  before  Christ ;  but 
the  principle  of  \ta  action  was  not  understood  for  ages  after 
its  invention.  The  ancients  entertained  a  belief  that 
'Nature  abhorred  a  vacuum i'  and  they  imagined  that, 
when  the  piston  ascended,  the  water  immediately  rushed 
forward  to  prevent  the  occurrence  of  this  much-dreaded 
vacuum.  In  the  seventeelh  century  a  pump  was  con- 
structed at  Florence,  by  which  it  was  attempted  to  raise 
water  from  a  well  to  a  very  considerable  altitude,  but  it 
was  found  that  no  exertion  of  this  machine  could  be  made 
to  raise  it  above  32  feet  from  its  level.  This  unexpected  em- 
barrassment greatly  puzzled  the  engineer,  until  Galileo  sug- 
gested that  the  pressure  on  the  water  below  must  cause  its 
ascent  into  the  pump,  and  that,  according  to  this  theory, 
when  it  had  risen  32  feet,  its  pressure  became  equivalent 
to  that  of  the  atmosphere,  and  could  not,  therefore,  rise 
any  higher;  and  as  they  did  not,  at  that  time,  under- 
stand the  construction  of  the  pislon-valve,  the  design  was 
abandoned. 

"  Before  we  quit  this  subject,"  added  Mr.  Seymour, 
"  1  wish  to  show  you  one  or  two  esperiments,  in  &rther 
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elucidation  of  tlie  effect  of  atmospheric  pressure;  but  for 
this  purpose  we  must  return  to  the  library." 

As  soon  as  the  party  had  re-assembled,  Mr.  Seymour, 
pointing  to  the  preparations  on  the  table,  said  they  would 
readily  perceive  that  he  required  but  a  very  simple  ap- 
paratus for  the  occasion  j — "  here,  for  instance,  is  a  common 
glass  tumbler  tilled  with  water,  and  I  place  over  its  mouth 
a  piece  of  paper.  I  now  invert  it,  and  you  see  the  paper 
does  not  fall  off,  nor  does  a  single  drop  of  water  escape 
from  the  glass.     I  ask  you,  Tom,  for  an  explanation," 

"  I  suppose,"  answered  the  boy,  "  that  the  pressure  of 
the  atmosphere  upon  the  paper  kept  it  in  its  place." 

"Undoubtedly;  the  external  pressure  of  the  air  was 
greater  tlian  the  gravitating  force  of  the  water ;  and  I  trust 
that,  after  the  late  explanation  of  the  pump,  you  wUl 
readily  perceive  that  this  difference  in  fevour  of  the 
atmospheric  pressure  must  coutinue  as  long  as  the  column 
o(  water  does  not  exceed  32  feet." 

"I  understand  that  perfectly;  but  still  I  do  not  ex- 
actly see  why  the  paper  cover  was  necessary  to  keep  the 
wat«r  in  the  tumbler." 

His  father  informed  him  that,  from  the  ample  expanse  of 
its  mouth,  the  water,  without  such  a  guard,  would  at  once 
have  gushed  out,  and  been  replaced  by  the  ascending  air  ; 
whereas,  had  the  mouth  of  the  vessel  terminated  in  a  narrow 
necb,  the  paper  might  have  been  easily  dispensed  with ; 
since  in  that  case  the  small  column  of  water  would  be 
unable  to  force  a  passage  for  itself  through  the  contracted 
orifice,  without  undei^ing  a  dispersion,  and  to  tiiat  the 
cohesion  of  its  particles  would  oppose  an  insuperable 
obstacle. 

"Have  you  never  observed  the  difficulty  of  drinking  out 
of  a  phial?"  asked  his  father. 

"  To  be  sure;  very  often  at  school,  but  I  was  never 
before  able  to  account  for  it." 

"  We  will  now  proceed  to  another  experiment.     I  have 
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here  B.  lamp-glB.ss,  converted  for  the  oroasion,  aa  you  may 
perceive,  into  a  water-bottle,  by  means  of  a  cork  inserted 
into  ita  lower  opening.  I  now  propose,  as  in  my  former 
experiment,  to  fill  it  with  water,  aud  to  place  over  its 
mouth  a.  piece  of  paper,  and  then  to  invert  it  aa  before — 
observe  I  not  a  single  drop  of  water  escapea." 

"  Why,  that  ]e  notliing  more  than  a  repetition  of  your 
former  experiment,"  exclaimed  Louisa. 

"  You  are  impatient,  my  dear  girl ;  let  me  beg  tliat  you 
will  wait,  and  observe  what  will  follow." 

"  See  !  I  now  make  a  hole  in  the  cork  with  jour  bodkin, 
and  away  pours  out  tiie  water,  sweeping  the  paper  before 
it  like  a  cataract.  Can  you  explain  this  ?"  asked  Mr. 
Seymour. 

"  I  suppose,"  said  Tom, "  that  the  air.  by  rushing  through 
the  hole  yon  made  in  the  cork,  pressed  out  the  water  by  its 
weight,  Just  as  the  pea  was  shot  out  of  my  pea-shooter." 

"  Tou  have  not  answered  my  question  with  your  accus- 
tomed consideration,"  said  his  father.  "  Let  me  ask  you, 
how  it  is  possible  that  the  air  thus  admitted  should  possess 
any  such  power?  Have  you  so  far  forgotten  first  prin- 
ciples as  not  to  know  that  its  internal  pressure  will  be 
counterbalanced  by  the  atmosphere  on  the  exterior ;  and 
that,  an  equilibrium  being  thus  obtained,  we  may  ex- 
clude altogether  the  interfering  influence  of  atmospheric 
pressure  ?" 

"  I  see  it  all  clearly  now — by  letting  the  air  into  the 
glass  you  equalised  its  pressure  on  the  outside,"  said  Tom. 

"And,  therefore,"  added  his  falher,  "the  water,  being 
thus  lefl  to  follow  an  unobstructed  course,  did,  in  obedience 
to  the  universal  law  of  gravity,  flow  out  of  the  vessel. 

"  With  the  knowledge  then  tliat  you  have  thus  acquired, 
you  will  readily  understand  many  thingsof  daily  occurrence, 
which  might  otherwbe  appear  unaccountable ;  thus,  lor 
instance,  the  vent-peg  or  spiyot  must  be  raised  before  the 
beer  will  fluw  out  of  the  barrel.    I  allude  more  particularly 
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to  this  esaniple,  as  it  wUl  afibrd  tiie  simplest  explanation 
of  a  very  curious  conjuring  toy  I  have  just  obtained,  and 
which  I  ehail  presently  exhibit  before  yon." 

The  children,  as  nkay  be  readily  supposed,  were  much 
delighted  by  so  eiciting  an  announcement ;  nor  were  the 
vicar  and  Major  Snapwell  less  curious  to  learn  the  nature 
of  the  proposed  exhibition. 

Mr.  Seymour  having  rung  the  bell,  a  servant  entered 
with  a  black  pint  bottle,  and  sundry  smaJl  glasses,  duly 
arranged  on  a  waiter, — "  I  now  propose  to  supply  each  of 
my  guests,  ironi  the  same  magical  bottle,  with  a  glass  of 
any  wine  he  may  call  for,"  said  Mr.  Seymour. 

The  vicar  preferred  port,  and  received  it ;  the  major 
required  sherry,  and  his  wish  was  gratified ;  Tom  asked 
for  some  sweet  wine,  and  he  obtained  it ;  and  thus  did  Mr. 
Seymour  proceed,  successively  filling  five  glasses,  each 
with  a  different  wine,  from  the  same  identical  bottle. 

"  Bless  my  lieart  I"  exclaimed  the  major ;  '■  I  hope  Mr. 
Seymour  lias  not  formed  an  unholy  alliance  with  the 
Prince  of  Darkness ;  for  it  must  be  confessed  he  rivals  the 
magic  of  Mephistopheles  in  the  wine-vaults  of  Leipsig.* 
At  all  events,  let  us  beware  how  we  spill  a  drop,  lest  it 
should  turn  to  Aame  and  consume  us." 

"  Be  not  alarmed,  my  good  and  pious  fiiends ;  as  soon 
as  I  shall  have  described  the  ingenious  construction  of  my 
bottle,  its  mysterious  influence  will  be  explained,  and  I 
shall  be  restored  to  your  good  opinion." 

"  This  bottle,"  said  Mr.  Seymour,  is  made  of  tin-plate, 
so  japatmed  as  to  resemble  a  common  wine-bottle.  In  its 
interior  there  are  live  compartments,  each  terminating  in  a 
small  tube  in  the  neck,  with  an  orifice  on  the  outside. 
These  air-holes,  having  a  connection  with  the  cavities 
within,  act  like  the  vent-p^of  the  barrel,  to  which  I  have 
lately  alluded.  When,  therefore,  they  are  covered  by  the 
fingers,  it  Is  evident  that  the  liquid  coiitenis  of  the  re- 
•  CoeLliL-'s  FsuBi. 
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spective  compartments  camiot  flow  out  of  the  bottle ;  but 
by  raising  each  finger  successivelyy  we  can  command,  at 
pleasure,  the  flow  of  any  one  of  the  liquids,  in  the  manner 
you  have  witnessed." 

Major  Snapwell  observed  that  he  had  frequently  heard 
of  this  conjuring  trick,  as  being  one  of  the  most  surprising 
and  successful  efforts  of  M.  Robin ;  whose  wonderful  art 
had  lately  elicited  such  general  approbation  from  the  sight- 
seers of  London. 

We  must  now  conclude  the  philosophic  amusements  of 
this  day.  To-morrow  we  hope  to  enter  upon  the  interesting 
subject  of  the  Kite. 
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CHAPTER    XIV. 


THGIB    WIHI>II11>-SHEET9,— 


The  children  were  summoned  inlo  the  library,  and  in- 
formed by  their  fallier  that  he  was  at  leisure  to  explaia 
Lfae  philosophy  of  the  kite ;  a  subject  with  which  Tom 
had  repeatedly  express^  some  impatience  to  become 
acquainted. 

"  It  is  a  beautiful  day,''  exclaimed  the  hoy  joyously ; 
and  there  is  sucli  a  delightful  breeze,  that  I  should  really 
IJBll  it  a  complete  kite-day." 

Jently,  my  fine  fellow,"  replied  Mr.  Seymour :  "  the 
Urd  must  be  tledged,  ere  it  can  fly.  We  have  not,  as 
yet,  any  kite ;  for  you  know  that  the  one  you  possess  is 
shattered  beyond  the  possibility  of  repair." 

True,  papa ;  but  could  not  Robert  just  step  into  tiie 
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village  and  buy  uue?      I  s 
of  Pt^  Robson  yesterday." 

"  I  do  not  doubt  il,  my  boy ;  but  the  kites  which  are  to 
be  found  in  the  toy-shop  are  made  to  sell,  rather  thaii  to  fly  ; 
we  must,  therefore,  construct  one  for  ourselves  ;  and  see  !  I 
have  accordingly  prepared  all  the  necessary  materials  for 
the  purpose.  I  have  here,  as  you  perceive,  a  straight  lath 
of  deal,  about  three-quarters  of  an  inch  wide,  and  less  than 
a  quarter  of  an  inch  thick,  and  about  four  feet  in  length ; 
this  is  quite  ready  for  forming  the  standard,  or  back-bmie 
of  the  kite ;  and  now  for  the  bow.  The  cooper  has  com- 
plied with  my  directions,  and  sent  an  unbent  hoop  as  free 
as  possible  from  knots ;  you  observe  that  it  is  about  the 
same  length  as  the  lath,  but  it  will  be  necessary  to  pare  it 
down  a  little  at  each  end,  in  order  to  make  it  bend  more 
readily  to  the  required  shape." 

This  having  been  accomplished,  Mr.  Seymour  proceeded 
to  form  the  framework  of  the  kite  in  the  following  man- 
ner. He  first  ascertained  the  central  point  of  the  bow,  by 
balancing  it  on  his  fore-finger ;  he  tlien  afHxed  that  point,  by 
means  of  string,  to  the  lath,  at  e, 
about  an  inch  and  a  half  from  its 
upper  extremity ;  a  notch  was  nest 
cut  in  each  end  of  the  hoop,  or 
bow,  u  d;  having  fixed  the  string 
in  the  notch,  a,  he  drew  it  throi^h 
another,  e,  previously  cut  in  the 
bottom  of  the  lath,  and  carried  it 
to  the  opposite  end  of  the  bow  d; 
the  skeleton  now  presented  the 
usual  form  of  the  kite.  The  next 
point,  therefore,  was  to  ascertain 
whether  the  two  sides  of  the  bow 
were  in  equilibrio,  which  he  deter- 
mined by  balancing  the  latli  on 
liie  tinsel',  and  observing  whether  it  remained  horizontal, 
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or  dippeii  on  either  side.  This  adjustment  having  been 
accomplish ed,  Mr.  Seymour  next  continued  the  string  from 
d  across  the  skeleton  to  the  opposite  notch  a,  giving'  it 
one  turn  round  tjie  lath  in  its  way  ;  from  a  it  watt  carried 
to/,  and  wound  round  the  lop  of  the  lath,  and  then  agajji 
fiistened  at  d ;  from  d  it  was  extended  rather  more  than 
midway  down  the  lath,  and  having  been  secured  al  b, 
■was  finally  carried  to,  and  secured  in  the  notch  a.  The 
framework  was  now  pronounced  by  Mr.  Seymour  to  be 
complete." 

The  next  part  of  the  process  was  to  cover  it  with  paper, 
Mr.  Seymour  observed,  that  the  best  kind  which  could  be 
cnnployed  for  this  purpose  was  that  known  amon^  sta- 
tioners by  the  name  of  Jan-paper,  so  called  from  its  Ijeing 
manufactured  for  the  use  of  tlie  fan-maker  ;  its  merits,  be 
said,  depended  upon  the  size  of  its  sheets,  as  well  as  upon 
the  thinness  and  firmness  of  its  texture  :  this  however  was 
not  at  hand  ;  he  was  therefore  obliged  to  rest  satisfied 
with  its  best  suhstitute,  viz.  folio  sheets  of  lai^e  tiiin 
post. 

The  party  now  went  "  ding-dong- "  to  work ;  paper, 
faste,  and  scissors  were  immediately  put  in  requisition. 
Sheets  of  paper  were  laid  smooth  on  the  table,  and  so 
Urauged  tliat  each  sheet  overlapped  its  neighbour  about 
half  an  inch.  The  skeleton  of  the  kite  was  then  placed 
■  upon  them,  and  the  paper  was  cut  to  its  figure  ;  a  margin, 
of  about  three-quarters  of  an  inch,  having  been  left  around 
h,  except  over  the  bow,  where  the  margin  was  extended  to 

*  Tbe  BathoT  bsB  been  thus  minute,  in  order  to  aSbrd  hia  young 
frteads  clear  directions  for  coosUncting  a  bite,  and  which,  as  for  lu  he, 
iLnoWB,  are  not  to  be  found  io  any  work  hitherto  published ;  and  be 
vill  also  avail  himself  orchis  opportunity  to  state,  that  the  thin  glazed 
tiiien  of  various  colours^  oommanly  known  to  haberdasherB  by  the 
najne  of  lining,  has  been  found  to  be  the  beat  material  as  a.  covering 
fbr  the  kite.  It  is  not  oaly  more  durable  than  paper,  defying  the  must 
boisterous  wind,  but  superior  to  it  ae  being  secure  from  the  effecls  of 
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an  inch  in  width  :  this  arrangement  was  for  the  purpose  of 
allowing'  the  paper  to  turn  over  the  framework,  when 
pasted  to  it.  This  part  of  the  work  having  been  completed, 
and  a  sufficient  time  allowed  for  the  drying  of  tlie  paste, 
Mr,  Seymour  proceeded  to  fix  the  string,  nsually  termed 
tite  belly-baitd .-  for  this  purpose  two  iioles  were  drilled 
through  the  lath,  at  equal  distances  from  its  edges ;  the 
upper  one  about  a  fifth  part  of  the  length  of  the  kite  from 
the  top,  the  lower  hole  rather  more  tlian  the  same  distance 
above  its  estreniity. 

The  last,  and  by  fer  the  most  important  point,  was  to 
make  the  loop  in  the  belly-hand.  If  the  kite  be  accurately 
constructed,  its  proper  place  may  be  easily  found  by  ex- 
tending the  band,  right  or  left,  on  the  surface  of  the  kite, 
and  then  marking  the  string  at  a  point  which  lies  in  a  line 
drawn  from  one  end  of  the  bow  to  the  other ;  the  loop  must 
be  made  a  little  above  such  a  point.  If  the  kite  be  now 
BUspendeil  by  this  loop,  the  two  ends  of  the  bow  ought  to 
preserve  a  balance,  and  the  lower  extremity  should  dip 
below  the  upper  part  of  the  kite. 

As  Louisa  observed  the  extreme  care  with  which  her 
father  adjusted  this  part  of  the  machine,  she  inquired  into 
its  use. 

"  I  was  myself  about  to  put  the  same  question,"  said 
her  mother  ;  "  for  its  adjustment  would  appear  to  require 
as  much  accuracy  as  that  of  the  sash  of  a  girl  of  sixteen." 

Mr.  Seymour  informed  them,  they  would  hereafter  find 
that  the  steady  ascent  of  the  kite  into  the  air  entirely 
depended  upon  such  accuracy.  "  Have  you  not  seen, 
Tom,"  asked  he,  "  a  kite  rise  sideways,  or  plunije,  as  it  is 
called  ?" 

Tom  said  he  had  often  experienced  that  difficulty  at 
school,  but  that  he  had  attributed  it  to  some  defect  in 
the  tail. 

"  An  error  in  the  construction  of  the  tail  may,  cer- 
tainly, be  occasionally  the  cause  of  such  an  accident,  but 
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it  is  more  generally  referable  !o  an  improper  position  of 
the  loop  ;  if  tie  kite  plunges,  you  may  conclude  that  this 
loop  ia  placed  too  liigh ;  and  should  it  whirl  round  in  the 
air,  you  may  infer  that  it  is  too  low." 

During  tliis  conversation  Mr.  Twaddleton  entered  the 
apartment ;  Tom  was  anxious  to  show  him  his  newly- 
constructed  kite,  and  while  the  party  were  asking  him 
numerous  questions,  Mr.  Seymour  observed,  that  the  vicar 
would  be  more  profitably  employed  in  making  hohs  for  the 
string  of  the  tail,  than  in  finding  answers  for  their  string 
of  questions. 

Mrs.  Seymour,  and  her  daughters,  with  Tom  and  the 
vicar,  were,  accordingly,  placed  round  the  table,  for  the 
purpose  of  carrying  this  project  into  effect,  by  a  suitable 
division  of  labour.  It  was  arranged  that  Mrs.  Seymour 
should  cut  the  paper,  the  vicar  fold  it,  and  Mr.  Seymour 
tie  it  on  the  string. 

"  How  long  ought  tiie  tail  to  be  ?"  asked  Tom. 

''  And  of  what  shape  should  the  papers  be  cut  ?"  in- 
quired Louisa. 

"  And  at  what  distances  are  they  to  be  placed  from 
each  other  on  the  string  ?"  said  Mrs.  Seymour. 

"  I  will  answer  all  your  queries,"  replied  the  father,  "  by 
^ving  you  a  dissertation  upon  this  part  of  our  machine." 

"  We  shall  now  have  an  harangue,"  exclaimed  the  vicar, 
"  as  long  as  the  tail  itself;  '  ut  pueris  placeas,  et  decla- 
saatiojias,'*  as  Juvenal  has  it — but  pray  proceed." 

"  The  tail  should  never  be  less  than  twelve,  and  should 
it  even  amount  to  twenty  times  the  length  of  the  kite,  its 
appearance  in  the  air  will  be  more  graceful ;  this,  however, 
must  be  regulated  by  the  weight  of  the  string,  and  by  the 
length  and  thickness  of  the  pieces  of  paper  of  which  the 
tail  is  composed.     The  length  of  each  ought  to  be  about 

*  "Th&t  yoD  maj  please  the  boyE,  and  afford  Uiem  a  tbaae  toi 
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tliree  inches  and  a  quarter,  and  an  inch  and  a  half  in 
breadth,  and  it  should  be  folded  four  times  longitudinally ; 
each  of  these  bofis,  as  they  are  called,  must  be  placed  at 
regular  intervals  of  three  inches." 

"  And  with  respect  to  the  size  of  the  wings?  "  asked  the 

"  I  should  not  recommend  any  wings ;  if  the  kite  be 
well  made,  there  cannot  be  any  advantage  from  sucli  ap- 
pendages. Having  now  answered  your  several  questions, 
let  «a  proceed  with  our  work." 

"  But  where  is  the  paper?"  asked  Mrs.  Seymour. 

"  Apropos  !  "  answered  her  husband  ;  "  the  box  in  which 
the  London  toys  were  packed  contains  a  quantity  that  will 
answer  our  purpose." 

The  box  was  accordingly  placed  on  the  (able. 

"  IVhy,  what  a  most  extraordinary  naiscellany  I "  cried 
the  vicar  ;  "  the  army  of  Mithridates  could  not  have  con- 
sisted of  a  more  incongruous  mixture.  I  perceive,"  added 
he,  as  his  inquiring  eyes  glanced  from  sheet  to  sheet,  ''  we 
have  here  fragments  of  every  description  of  literary  and 
scientific  works." 

"  The  market,"  observed  Mr.  Seymour,  "  is  supplied 
with  waste  paper  from  the  catacombs  of  Paternoster  Row, 
which  may  be  truly  said  to  '  level  all  distinctions.'  With- 
out intending  any  offence  by  a  pun,  my  good  vicar,  what  a 
tale  will  this  box  unfold  !  I  never  open  a  m^azine  of  this 
waste  paper,  without  feeling  a  deep  sympathy  for  the  me- 
lancholy fate  of  authors :  to  see  the  strange  transmigra- 
tions, and  vile  purposes,  to  which  their  works  are  destined, 
ia  really  heart-reading.  That  the  liffhts  of  science  sliould 
be  consigned  to  the  tailow-ehandler !  the  works  of  the 
moralist  to  the  soap-seller!  and  unbought  eulogies  to  the 
butterraan  1 — and  moreover,  that  '  Laennec  on  tlie  Chest,' 
with  all  Ins  Cases  in  the  hatpin,  should  be  packed  off  to 
the  (ruwS-nmtter  1  are  events  which  cannot  fail  to  furnish 
food  for  serious  contemplation," 
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"  Oh  1  most  sliameful  conduct !  "  exclaimed  the  vicar ; 
"  I  know  not  its  parallel,  except  it  be  tlie  heartless  con- 
version of  the  statue  of  Sejanus  into  pans  and  patters,  so 
graphically  described  by  Juvenal.  I  fully  participate  in 
your  indignation.  It  was  only  the  other  day — can  you 
believe  it  possible? — that  I  actually  received  a  Cheshire 
cheese  encased  in  Kitchener's  chart  of  the  moon,  and  a. 
Eeport  issued  by  the  Board  of  Health  in  a  sheet  of  '  Much 
Ado  about  Nothing.'  " 

"  But  let  us  quit  tJiese  melancholy  reflections  for  the 
present,  and  proceed  with  our  occupation,"  said  Mr, 
Seymour. 

"  If  you  compose  the  tail  of  your  kite  with  these 
papers,"  observed  the  vicar,  "  it  will  certainly  vie  with 
(hat  of  Scriblerus  himself;  you  will  have  a  knot  of  divi- 
nity,— a  knot  of  physic, — a  knot  of  logic, — a  knot  of  phi- 
losophy,— a  knot  of  poetry, — and  a  knot  of  history," 

"  Never  mind,  my  dear  vicar,  if  the  knots  be  only  as 
binding  and  consistent  as  that  which  is  said  by  Horace  to 
unite  the  Graces  — 

^  Segaetqae  nodum  eolcere  Gratiie,'* 

ve  can  surely  desire  nothing  more ;  and  I  will  undertake 
to  prove  their  consistency,  by  showing  in  each  page,  with 
which  you  may  present  me,  an  apposite  allusion  to  the  tail 
of  which  it  is  to  form  a  part." 

"  Apposite  allusion  I  impossible ;  as  well  might  you 
attempt  to  connect  the  scattered  leaves  of  tlie  Sibyl ;  for 
jexample,  here  is  an  Epitome  of  the  Roman  History." 

"  Veiy  well,"  said  Mr.  Seymour,  "  and  pray  is  not  that 
etxrlailf" 

The  vicar  dropped  the  paper  in  dismay  ;  the  treacher- 
ous design  of  his  friend  now,  for  the  first  time,  flasiied  across 
his  brain  with  a  painful  conviction,  and  he  hastily  retreated 

•  The  Gmcea  eIow  to  loose  the  knot  that  biniie  tbem. 

Horat.  Od.,  ili„  SI. 
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10  a  distant  corner  of  the  library,  or  "lamed  taii,"  as 

Mr.  Seymour  jocosely  expressed  it,  in  order  that  he  might 
find  shelter  from  the  pelting'  of  a  pitiless  storm  of  puns, 
which  he  saw,  too  clearly,  was  about  to  burst  on  his  de- 
Toted  head. 

On  the  vicar's  retiring;  from  the  table,  Mrs.  Seymour 
approached  the  fatal  box,  observing,  '^'  that  it  was  now  her 
turn  to  explore  the  Sibylline  cave." 

"  Here,"  said  she,  "  ia  a  list  of  the  prices  of  some  newly 
published  works." 

"  That,"  replied  her  husband,  as  he  cast  a  sly  glance  at 
the  vicar, ' '  b  Telail :  pray  proceed ." 

"  We  have  next,  I  perceive,  a  prospectus  for  publishing 
all  the  speeches  in  the  late  pajliament," 

"  That  is  detail." 

Here  a.  deep  groaii  from  Mr.  Twaddletoii  arrested  the 
progress  of  the  proceedings,  and  threw  the  whole  party  into 
a  fit  of  laughter.  As  soon  as  tranquiUity  was  restored, 
Mrs.  Seymour  again  dipped  her  hand  into  the  bos,  and 
drew  forth  the  fragments  of  a  work  on  '  The  Descent  of 
Real  Property.' 

"  That,"  said  Mr.  Seymour,  "  is  eulail;  pray  cut  it  off", 
and  give  it  to  me," 

"  We  have  here,'*  continued  the  lady,  "  the  Memoirs  of 
an  Italian  Bandit." 

"  Tlien  prepare  him  for  his  fate ;  I  have  a  noose  quite 
ready  for  hia  reception." 

"  Here  is  a  poem,  entitled  Waterloo." 

"  I  will  patronise  it,"  said  her  husband  ;  "  and  I 
warrant  you  that,  under  ray  auspices,  tlie  Muse  will  soar 
to  a  greater  height  tiian  she  ever  could  otherwise  have 
attained." 

"  Here  comes  a  puzzle  for  your  ingenuity,"  said  Mrs. 
Seymour  ;  "  a  proposal  for  uniting  the  Boards  of  Customs 
and  Excise." — "  Well,  and  what  Js  that  but  dovetail?"  re- 
sponded her  husband. 
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"  We  liave  nest  a  pamphlet  '  On  Medical  Reform' — 
ythat  say  you  to  that  ?" 

"  That  I  have  lost  my  wager,  and  been  fiiirlj  beaten/' 
exclaimed  Mr,  Seymour,  "  for  I  defy  the  power  of  man  to' 
make  either  head  or  tail  of  it." 

Thua  did  Mr.  and  Mrs-  Seymour  proceed  ;  the  one 
cutting  paper,  the  other  cutting  jokea ;  nor  did  the  former 
cease  stringing  puns,  until  he  had  finished  stringing  the 
tul. 

"  I  must  now  conclude  by  making  a  knot  that  shall  not 
foe  in  danger  of  becoming  untied  in  the  breeze,"  said  Mr, 
Seyinour ;  "  but  stop,  atop  one  moment '.  I  still  reqiure 
one  more  piece  of  paper  to  complete  my  task,  and  let  it  be 
double." 

"  Here  then  is  a  piece  of  paper,  which,  from  its  texture, 
i&ppeara  to  be  well  adapted  to  your  purpose.  Let  me  see, 
what  is  it?  I  declare  it  b  the  title-page  of  an  Essay  on 
Matrimony."  / 

"  Capital !  "  cried  her  husband ;  "  a  strange  coincidence, 
truly ;  you  have,  indeed,  furnished  me  with  a  knot  that 
cannot  be  easily  untied,  however  stiff  may  be  the  breeze ; 
hand  it  over  to  me,  for  it  will  afford  a  very  legitimate 
finish,  and  is  generally  the  conclusion  of  every  tale .-  but 
where  is  the  vicar  ?  What,  lio  I  Mr.  Twaddleton." 

"  Upon  my  word,"  exclaimed  the  reverend  gentleman, 
as  he  pushed  aside  the  huge  folio,  behind  which  he  sat 
ensconced,  "  your  volatility,  Mr.  Seymour,  is  wholly  incon- 
sistent witli  the  gravity  of  a  scientific  guide,  and  a  sage 
instructor  of  youth.'' 

"  But,  at  present,"  replied  Mr.  Seymour,  "  I  am  the 
manufacturer  of  a  kite's  tail ;  and,  surely,  upon  such  an 
occasion, /fig/ttinesn  ought  not  to  be  urged  to  my  disparage- 
ment." 

The  vicar,  as  soon  as  he  had  sufficiently  recovered  his 
self-possession  and  tranquillity,  inquired  of  Tom  whether  lie 
knew  whence  the  name  of  the  kite  originated  ? 
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"  From  tbe  bird  of  that  name,  I  suppose,"  aiiswereii  the 
boy :  "  for  being  a  bird  of  prey,  he  aoars  to  a  great  hdght, 
and  in  that  respect,  at  least,  my  paper  kite  may  be  said  to 
resemble  him." 

"  That  is  a  very  gooil  ejiplanation,"  said  the  vicar :  "  or 
it  may,  perhaps,  have  derived  its  name  from  the  circum- 
stance of  its  having  been  originally  constructed  iu  tbe 
shape  of  a  bird  of  this  description.  In  China  the  flj'ing  of 
kites  is  much  more  practised  than  in  this  country ;  and  I 
understand  that  their  shape  is  always  that  of  some  bird." 

"  In  the  London  toy-shops  you  may  constantly  meet 
with  them  in  such  forms,  as  well  as  in  many  other  fantastic 
shapes,"  observed  Mr,  Seymour;  "and,"  continued  he, 
"I  remember  to  have  seen,  some  years  ago,  a  kite  which 
resembled  a  man.  It  was  made  of  linen  cloth,  cut,  and 
painted  for  the  purpose,  and  stretched  on  a  light  frame,  so 
constructed  as  to  resemble  the  outline  of  the  human  figure. 
It  stood  upright,  and  was  dressed  in  a  sort  of  jacket.  Its 
arms  were  disposed  like  hanales  on  each  side  of  its  body, 
and  iu  head  being  covered  with  a  cap,  terminating  in  an 
angle,  fevoured  the  ascent  of  the  machine,  which  «-as  twelve 
feet  in  height ;  but  to  render  it  easier  to  be  transported,  it 
could  be  folded  double,  by  means  of  hinges  adapted  to  the 
frame.  The  person  wJio  directed  this  kind  of  kite  was  able 
to  raise  it,  though  the  weather  was  calm,  to  the  height  of 
nearly  five  hundred  feet ;  and,  when  once  raised,  he  main- 
tained it  in  the  air  by  givintr  only  a  slight  motion  to  the 
string.  The  figure,  by  these  means,  acquired  a  kind  of 
libration,  like  that  of  a.  man  skaiting  on  the  ice.  The 
illusion,  occasioned  by  this  spectacle,  did  not  fail,  as 
you  may  readily  suppose,  to  attract  a  great  number  of 
spectators." 

"  I  believe,  however,"  observed  the  vicar,  "  that  the 
figure  commonly  adopted  is  the  one  best  calculated  for  the 
purpose." 

"  Undoubteiliy,"  replied  Mr.  Spymour,  "and  for  obvious 
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reasons ;  the  curvature  of  the  bow  enables  it  to  eijca))e  the 
resistance  of  the  air  as  it  rises ;  whicii,  after  liaving  struck 
it,  sliJes  off,  just  as  the  current  is  more  effectually  turned 
aside  by  the  gently  curved  prow,  than  by  tliat  which  has  a 
sharp  outline ;  for  the  same  reason,  the  mast  of  a  ship, 
though  it  has  a  conical  aliape,  m  more  easily  drawn  through 
the  water  with  its  broad,  than  with  its  narrow  end,  fore- 
most ;  for  although  the  primary  obstruction  is,  uo  doubt, 
greater  in  tlie  former  case,  yet  the  water,  heaped,  as  it 
were,  on  the  front,  is  made  to  stream  off  with  a  slight 
divergency,  and  therefore  does  not  hang  on  the  sides  of  the 
mast,  as  it  would  in  the  latler  case.  This  shape  of  the  kite, 
moreover,  presents  the  lai^;est  surface  at  the  point  upon 
which  the  wind  can  act  with  the  greatest  effect,  while  the 
whole  is  lightened  by  the  removal  of  parts  that  would  ob- 
struct its  action.  The  tail  has  also  a  greater  control  over 
a  figure  of  such  a  descri[itioii." 

Mr.  Seymour  asked  the  vicar,  whether  he  could  explain 
the  origin  of  the  French  term  for  the  kite,  viz.  cerf  volant, 
or  flying  stag,  "  I  never  can  believe,"  continued  he, 
"  that  the  kite  could  ever  have  been  constructed  in  the 
shape  of  that  animal." 

"  I  am  unable  to  clear  up  the  difficulty,"  replied  the 
vicar ;  "  and  yet  I  have  taken  some  pains  upon  the  subject. 
The  earliest  notice  of  tlie  kite,  which  I  have  been  able  to 
discover,  is  in  a  short  English  and  French  Dictionary,  by 
Miege,  which  was  publishett  in  the  year  1690,  and  it  is 
there  descrilied  under  the  name  of  cerf  volant," 

"  I  wonder,"  cried  Tom.  '*  who  invented  the  kite  ?  " 
"  In  that  again,"  answered  Mr.  Twaddleton,  "  I  am 
unable  to  furnish  you  with  any  salisfcctory  intbrmation. 
It  is,  however,  supposed  that  we  are  indebted  for  it  to  the 
Chinese,  in  which  country  tlie  pastime  would  seem  to  be 
of  very  ancient  date,  and  from  whicli  it  was  probably 
introduced  inlo  Europe.  In  the  present  day  kite-flying  is 
a  very  popular  game  amongst  these  extraortlinary  people, 


236  PHILOSOPHY  IN  SPORT  Chap.  XIV. 


and  they  excel  as  well  in  the  curious  construction  of  their 
kites  as  in  the  height  to  which  they  make  them  ascend. 
They  also,  by  means  of  round  holes,  supplied  with  vibrating 
cords,  make  them  produce  a  loud  humming  noise  like  that 
of  the  top.  The  ninth  day  of  the  ninth  moon  is  a  holiday 
especially  devoted  by  them  to  this  national  pastime,  on 
which  day  numbers  may  be  seen  repairing  to  the  hills,  for 
the  purpose." 

Mr.  Seymour  inquired  of  the  vicar,  whether  there  was 
any  conjecture  as  to  the  period  of  the  kite's  introduction 
into  Europe. 

'^  I  know  nothing  more  upon  this  point  than  what  is  stated 
by  Strutt,"  said  the  vicar ;  "  and  as  he  was  always  very 
correct  in  his  antiquarian  researches,  I  am  disposed  to 
believe  with  him  that  its  introduction  into  England  cannot 
be  dated  farther  back  than  a  hundred  and  fifty  years." 
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CHAPTER    XV. 

E  WEATHEB,  WITH  THE  HOPES  ASD  FEiES  WHICH    IT  ALTEBSATELT 


A  PHItOSOPHlCAL    msqUiaiTION    UroS   TBEFOHCES  BTWHIiaiTtlE 


I 


On  the  following  day,  before  the  wings  of  the  lark  had 
brushed  away  the  morning  dew,  Tom  and  his  sisters, 
buoyant  with  expectation,  had  descended  into  the  garden, 
in  order  to  ascertain  the  state  of  the  weather  and  the 
direction  of  the  wind  ;  but  the  sky  was  sullen  and  calm  ! 
»ot  a  breath  disturbed  the  susceptible  leaves  of  the  aspen  ; 
all  was  repose — "  a  dread  repose." 

"  No  kite-day  this,"  sighed  Tom,  with  a  countenance  as 
lowering  as  the  morning  clouds. 

"  Have  patience,"  said  Louisa  ;  "  the  wind  may  yet  rise ; 
it  is  only  just  six  o'clock." 

Thus  did  the  minds  of  the  children  continue  to  hover 
between  hope  and  despair,  until  after  breakfast,  when  they 
determined  to  seek  the  gardener,  and  hold  a  grave  con- 
sultation with  that  acknowledged  Judge  of  the  elements  ; 
he  told  them  that   showers  might  be  expected,  but  he 
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Utoogfat  it  probable  thai  tbe  wind  migbt  rise  after  nnd- 
day.  "I  wHI,  bowerer,"  said  be,  -'consult  my  oracles 
(85);  afterwincfa,  Ishall  beable  to  gh^e  jon  asalk&cbHj 
opuaoa."  So  aayti^,  be  left  tbem ;  and,  c«  bii  return, 
obKTved  tbat  "  u  tbe  Siberian  iMt-tkittU  bad  dooed  ttadf 
tbe  precedii^  erening,  and  the  AfricoH  mariffoldcoatinueA 
•bat  after  »even  o'clock  io  the  moruing-,  he  had  thought 
there  would  be  rain  ;  but,"  he  add«d,  ''  that  apon  inspect- 
ing the  poor  man't  weathergltuf,  the  AnagallU  arventit, 
or  red  pimfetnel,  two  hours  ago,  be  had  found  it  14)60, 
from  which  he  concluded  tbat  the  day  would  have  be«i 

"  There, Louisa;  ii  nill  bea6neda;aflerall,''eu:laiiiied 
her  delighted  brother. 

'■  Ko,  indeed,"  coQiinued  the  gardener;  '* on  returning 
just  now  to  the  flower,  which  never  deceives  us,  I  found  it 
had  closed  itself;  bo  that  lain  is  inerilable." 

Nor  was  this  opinion  erroneous  ;  for  before  the  brother 
and  sister  could  reach  the  lodge,  the  heavy  clouds  b^an 
to  discharge  their  watery  burthen,  and  the  rain  continued 
in  one  incdfeaat  ahower  for  more  than  two  hours ;  it  then 
gradually  abated,  and  the  children,  who  had  been  anxiously 
watching  it  at  the  library  window,  were  suddenly  relieved 
from  their  anxiety  by  the  appearance  of  the  vicar,  whom 
they  espied  slowly  winding  his  way  through  the  dripping 
shrubbery. 

** '  lieu  !  qaiunun  tonti  cfTuerunt  lethera  Jijmbi?' 

OS  Virgil  has  it,"  exclaimed  ihe  vicar,  as  he  approached        J 
the  portico,  where  Mr,  Seymour  and  his  family  had  assem- 
bled lo  salute  him. 

"  We  are  under  the  influence  of  St,  Swithiii,  vicar,"  said 
Mrs.  Seymour,  "  and  I  fear  there  is  but  slender  hope  of 


"  PsJia  !  who  cares  for  Si.  Swithin?  (36)  My  barometer 

is  rising  rapidly,  and  I  place  more  confidence  in  that  clas- 
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sicat  deity,  Mercury,  than  in  a  saint  of  so  very  questionable 
A  character." 

At  this  moment,  Phoebus,  as  if  delighted  by  the  com- 
pliment thus  bestowed  upon  iiU  heathen  brother,  caat  a  sly 
glance  from  behind  a  dark  cloud,  and  illumined  the  spot 
upon  whicli  tlie  vicar  was  standing.  In  short,  after  the 
lapse  of  half  an  hour,  the  sun  broke  through  the  gloom, 
and  a  brisk  gale  followed  ;  the  couutenances  of  the  children 
sympathised  with  the  face  of  the  heavens,  and  the  expression 
of  hope  lighted  them  up,  in  proportion  as  the  sun  illumined 
the  departing  clouds  with  its  radiance. 

"  It  is  now  quite  fair,  papa,'"  cried  Torn,  in  a  voice  of 
triumph,  "  and  there  is  a  must  delightful  wind ;  shall  we 
not  proceed  at  once  to  the  common?" 

"  Presently,"  answered  his  father:  "the  ground  is  yet 
extremely  wet." 

In  the  course  of  an  hour  this  objection  had  been  removed, 
and  the  party  prepared  to  set  ofl'  on  their  kite-dying  expe- 
dition. 

Bring  me  the  kite,  and  let  me  sling  it  properly  over 
I's  shoulder,"  said  Mr.  Seymour. 

I  will   carry   the  string,"  eselairaed  Louisa;    "how 
.fiicely  it  is  wound  round  ihe  stick !  " 

On  the  arrival  of  the  parly  at  Overton  Heatii,  the 
Veather  vas  found  propitious  to  their  adventure ;  the  kite 
impatiently  fluttered  in  tlie  breeze,  while  Tom  was  eagerly 
engaged  in  unwinding  its  streaming  tail,  and  preparing  the 
paper  machine  for  ascent. 

la  the  string  fixed  to  the  belly-band?"  asked    Mr. 
.Seymour. 

All  is  ready,"  replied  the  vicar;  "and  I  will  hold  it 
while  Tom  runs  with  it  against  the  wind.  Had  King 
:;  set  his  cap  for  us,  we  could  not  have  had  a  more 
'ourable  breeze." 
There  is  not  the  least  occasion  to  raise  the  kite  from 
tiie  ground,"  observed  Mr.  Seymour ;  "  let  its  point  rest  on 
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the  grass,  and  place  its  tail  in  a  straight  line  in  front  of 
it ;    I  warrant  you  it  will  rise,  as  soon  as  Tom  begins  to 

Tom  immediately  set  off,  and  the  kite  rose  majestically 
into  tiie  air. 

"Give  it  string^ — give  it  string — gently,  gently— now 
stop  ;  there  is  no  occasion  for  your  running  any  farther,  but 
let  out  the  cord,  as  long  aa  the  kite  carries  it  off  vigor- 
ously, and  keeps  it  fully  stretched ;  but  wind  it  up  the 
moment  its  tension  is  relaxed." 

"It  is  rising  very  fast,"  cried  the  breathless  boy,  "but 
the  string  burns  my  hand  aa  it  passes  through  it ;  I  shall  not 
be  able  lo  endure  the  heat," 

"  Be  patient,  and  let  it  pass  more  slowly  ;  put  on  your 
glove,"  said  his  fatlier. 

"  Ay,  ay  ;  put  on  your  glove,"  repeated  the  vicar ;  "  even 
Xenophon  himself,  who  declaimed  so  warmly  against  the 
effeminacy  of  the  Persians,  for  wearing  gloves,  would 
scarcely  have  refused  his  consent  to  their  use  on  such  an 


"  Nor  did  the  old  Grecian  warrior,  Laertes,  disdain  the 
protection  of  gloves  against  the  thorns  and  thistles,  while 
working  in  his  garden,""  added  Mr.  Seymour,  to  the  no 
small  saiisfaction  of  his  classical  friend. 

"What  is  it  that  produces  so  much  heat?"  inquired 
ILouisa. 

"  The  friction  of  the  string,"  replied  her  father :  "  do 
you  not  know  that  carriages  frequently  catch  fire  from  the 
friction  of  their  wheels,  unless  it  be  prevented  by  the  appli- 
cation of  grease  ?" 

"  Tes,"  said  Tom  ;  "  and  I  have  heard  that  ihe  natives 
of  some  countries  kindle  their  fires  by  rubbing  pieces  of 
wood  together." 

"  The  original  inhabitants  of  the  new  world,"  observed 
his  father,  "  throughout  the  whole  extent  from  Patagonia 
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to  Greenland,  procured  fire  by  rubbing  pieces  of  hani  and 
dry  wood  against  each  other,  until  they  emitted  sparks,  or 
burst  into  flame  ;  some  of  Die  people  to  the  norih  of  Cali- 
fornia produced  the  Bame  effect  by  inserting  a  kind  of  pivot 
in  the  hole  of  a  very  thick  plank,  and  causing  it  to  revolve 
with  estreme  rapidity :  tlie  same  principle  will  explain 
bow  immense  forests  may  have  been  consumed ;  for  it  is 
evident,  that  the  violent  friction  of  the  branches  against 
each  other  from  the  ^iiation  of  the  wind,  would  be  fully 
adequate  to  the  production  of  such  an  effect." 

"You  have  also  an  excellent  example  of  the  effect  of 
friction  in  producing  heal,"  said  the  vicar,  "  in  the  history  of 
the  whale  fishery  ;  for,  in  harpooning  the  Sih,  unless  the 
sailors  observe  the  greatest  caution  in  letting  out  the  rope, 
its  friction  upon  the  side  of  their  boat  will  be  sure  to  set  it 
on  fire." 

"  And  liott  do  they  manage  it?"  asked  Louisa. 

"As  soon  as  the  whale  dives  (37),  after  having  been 
wounded,  it  draws  out  the  line  or  cord  of  the  liarpoon, 
which  is  coiled  up  m  the  boat,  with  very  considerable  velo- 
city. In  order,  therefoie,  to  prevent  any  accident  from 
the  violence  of  this  motion,  one  man  is  stationed  with  an 
ase  to  cut  it  asunder,  if  it  should  become  entangled ;  while 
another,  with  a  mop,  is  constantly  cooling  with  water  the 
channel  through  which  it  passes." 

"The  kite  is  now  at  a  considerable  height,"  observed 
Tom;  "but  look  at  the  string,  how  bent  it  is!  I  iiave 
repeatedly   endeavoured    to   pull  it  straight,  but  without 

"How  could  you  have  expected  to  succeed  in  the 
.Attempt  ?     Consider  the  wdght  uf  such  a  long   line   of 

'*  Then  it  is  not  the  pressure  of  the  atmosphere  wljich 
g^ves  it  that  curved  form  ?" 

"  Assuredly  not :  have  you  so  soon  forgotten  that  the 
air  presses  equally  in  all  directions,  and  would  therefore 
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tenil  fo  straighten,  as  much  as  to  giva  a.  curved  direction  to 
tiie  string  ?  But,  as  you  now  appear  to  have  let  out  the 
wiiole  of  your  string,  suppose  you  allow  the  kite  to  enjoy 
its  airing,  while  we  proe^ed  to  consider  the  philosophy  of 
it»  amiecit,  and  the  nature  and  direction  of  those  forces  by 
whicii  it  is  effected.'' 

''  The  kite  pulls  so  amazingly  hard,"  cried  Tom,  "  that 
unless  I  fix  the  string  securely  round  the  tree,  we  shall  run 
the  chance  of  losing  it.'* 

"1  am  well  aware  of  the  force  it  eserta,"  replied  his 
father,  "  Dr.  Franklin  haa  said,  that,  with  a  good  kite,  a 
mao  unable  to  swim  might  be  sustained  in  the  water,  so  as 
to  pass  from  Dover  to  Calais;  but  I  agree  with  him  in 
thinking,  that  a  packet  would  be  a  much  safer  as  well  as 
a  pleaaanter  mode  of  conieyance.'' 

"Now,  then,  for  your  explanation  of  the  kite's  ascent. 
Unless  I  am  mistaken,  you  will  find  the  subject  nmcli  more 
complicated  than  you  imagine,"  said  the  vicar. 

"  Not  at  all ;  Tom,  who,  I  trust,  has  a  perfect  acquaint- 
ance with  the  composition  and  resolution  of  forces,  will 
very  readily  understand  the  explanation  I  propose  to  ofier. 
I  admit,  however,  that  there  are  some  few  points  in  the 
inquiry,  which  cannot  be  successfiilly  treated  without  a 
knowledge  of  the  higher  branches  of  the  mathematics  ;  but 
I  shail,  of  course,  avoid  all  such  difficulties.*  Can  you 
tell  me,  Tom,  wliat  advantage  is  gained  by  your  running 
with  the  kite  ?"  asked  Mr.  Seymour. 

"  I  suppose  that  you  thus  obtain  more  force  from  the 
wind." 

"  Certmnly :  action  and  reaction  are  equal.  By  running, 
therefore,  with  your  kite  against  the  wind,  jou  strike  the 
air,  and  thus  produce  a  reaction,  which  is  equal  to  the  force 

*  Tho^e  re&dors,  who  are  inclined  to  enter  more  tleeply  into  the 
subject,  may  consult,  with  advantage,  o,  memoir  on  the  kite,  by  Euler, 
published  in  the  Transactions  of  the  Academy  of  Berlin  for  the  year 
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of  the  blow  given  to  it.  When  the  wiiid  is  high,  and  its 
action  is  not  intercepted  by  surrounding  objects,  there  can- 
not exist  any  necessity  for  Buch  an  expedient." 

"  The  principle  is  the  same  as  that  which  enablea  the 
bird  to  rise  into  the  air  by  flapping  its  wings,"  observed 
the  vicar. 

"Unquestionably,"  replied  Mr.  Seymour. 
"  Does   the  kite,  then,  rise  in  the  air,  from  the  lianie 
causes  that  enable  a  bird  to  Dy?"  asked  Tom. 

"  We  are  not  at  present  considering  the  ascent  of  the 
kite,  but  the  advantage  which  is  obtained  by  running  with 
it ;  this  latter,  as  the  vicar  has  properly  observed,  un- 
doubtedly depends  upon  the  same  principle  as  that  which 
enables  the  bird  to  rise,  by  tlie  motion  of  its  wings,  and 
which  constitutes  the  third  law  of  motion,"  viz.  that  action 
and  reaction  are  equal ;  that  is  to  say,  whenever  one  body 
exerts  a  force  upon  another,  the  second  body  opposes  the 
first,  witli  equal  force,  in  an  opposite  direction.  If,  then,  the 
bird  strikes  the  air  below  it  with  a  force  which  is  equal  to 
its  weight,  then  must  there  be  a  reaction  of  the  air,  upwards, 
exactly  equal  to  it ;  and  the  bird,  being  acted  upon  by  two 
equal  forces,  in  opposite  direction,  will,  necessirily,  rest 
between  them." 
L  "  That  is  clear  enough  ;  but  the  bird  rites,"  answered 

H      Tom. 

H  "Because  the  force  of  the  stroke  Is  greater  than  the 

H  weight  of  the  bird,  and  it  therefore  rises  with  the  difference 
H  of  these  two  forces ;  were  the  stroke  Um  than  its  weight, 
H  then  would  it  sink  with  the  difference.  Suppose,  for 
H  example,  a  bird  weighs  twelve  ounces,  and  it  strikes  Ibe  air 
H  with  a  force  equal  to  sixteen,  is  it  not  clear  that  it  must 
H  rise  with  a  force  equal  to  four?  and  is  it  not  evident  that, 
H  if  it  strikes  the  air  with  a  force  equal  only  to  eighi,  that 
H  it  must  sink  with  a  force  equal  to  four?" 
^M  "  So  far  I  understand  it  perfectly ;  but  I  was  thinking 

^L  ■  See  p.  60. 

I. 


244  PHILOSOPHY   CJ  SPORT  Cbaf.  XV. 

that,  as  the  wing  Baps  up  aiid  down,  what  was  gained  b^ 
striking  the  air  downwards  nrnst  be  couijterbalanced  when 
the  birf  raised  her  wing  again,  and  thus  struck  the  air  in 
the  contrary  direction,"  observed  Tom. 

"  I  give  you  no  small  degree  of  credit  for  that  remark," 
said  his  father ;  '*  for  it  is  uudouhtedly  true  that,  if  the 
flapping  of  the  wings  in  flight  were  no  more  ttian  the 
motion  of  the  game  surface  upwards  and  downwards,  the  bird 
must  lose  as  much  by  one  motion  as  she  could  gain  by  the 
other !  the  skylark  could  never  ascend  by  such  an  action, 

,  as  you  have  so  justly  remarked,  although  the  stroke 
upon  the  air  by  the  under  side  of  her  wing  would  carry  her 
up,  the  stroke  from  the  upper  side,  when  she  raised  her  wing 
again,  would  bring  her  down  ;  but  if  you  will  attentively 

tmiue  the  structure  of  the  wing,  you  will  at  once  per- 
ceive, from  its  esternal  convexity,  the  disposition,  and 
more  particularly  the  overlapping  of  its  larger  feathers, 
that  when  the  wing  is  drawn  up,  its  surface  is  contracted, 
and  when  let  down  fully  expanded — or,  in  other  words, 
that  the  feathers  strike  the  air  downwards  with  their  flat 
side,  but  rise  from  the  stroke  slantwise,  just  as  the  rower  in 
a  boat,  after  having  given  the  stroke,  turns  his  oar  so  as 
only  to  present  its  edge,  an  operation  which  is  termed 
feathering,  from  its  resemblance  to  tliia  very  action  of  the 
wing  in  flight." 

"  It  appears  to  me  that  flying  is  an  easy  process,"  said 
Tom:  "could  we  not  contrive  some  sort  of  flapper,  by 
which  we  might  be  able  to  rise  into  the  air  ?" 

"  Your  opinion,  my  dear  boy,  is  by  no  means  singular ; 
hundreds  have  entertained  the  fame  belief  before  you ;  and 
so  confident  was  the  famous  Bishop  Wilkins,  that  he 
declared  it  to  be  his  conviction,  tiiat,  in  future  ages,  it  will 
be  as  usual  to  hear  a  man  call  for  his  wings,  as  it  is  now  to 
call  for  his  boots." 

"Tes,"  said  the  vicar  ;  "  and  if  my  memory  is  correct, 
William  of  Sfalmesbury,  in  his  account  of  the  Conquest  of 
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Eogland  by  tlie  Normans,  mentions  a  Benedittiae  nionk, 
by  the  name  of  Elmer,  who  having-  afRsed  wings  to  his 
hands  and  feet,  ascended  a  lofty  tower  whence  he  took  hia 
flight,  but  he  fell  to  the  ground  and  broke  both  his  legs." — 
"  PennUnon  homiiii  datU."* 

"  I  do  not  see  the  difficulty,"  esclaimed  Tom. 

"  The  weight  of  our  bodies  is  so  great,  that  we  have  not 
sufficient  muscular  strength  to  impart  a  blow  to  the  air 
that  shall  be  equal  to  it.     !Now  are  you  satisfied?  "  said  his 

"  I  am  perfectly  satisfied,  if  that  be  ihe  case,  that  we 
can  never  hope  to  fly." 

"  The  principle,  however,  which  I  have  jiist  eiplained," 
observed  Mr.  Seymour,  "  althougti  it  will  fail  us  in  our 
attempts  ta  construct  wings,  is  nevertheless  extensively 
applicable  in  mechanics.  A  vane  or  fly,  for  instance,  by 
resisting  the  air  as  it  spins  round,  becomes  the  regulator  of 
machinery.  Tlie  intervals  fwtween  the  strokes  on  the  bell 
of  a  clock  are  thus  regulated,  and  the  fly,  on  this  occasion, 
is  so  contrived  that  tiiis  interval  may  be  altered,  or  the 
clock  made  to  strike  foster  or  slower,  by  presenting  the 
arms  of  it  more  or  less  obliquely  to  the  direction  in  which 
they  move.  The  same  kiud  of  fly  is  the  regulator  used  in 
musical  boxes,  as  I  will  presently  show  you,  and  indeed  in 
almost  all  mechanical  toys ;  and,  moreover,  a  fly  of  this 
kind,  provided  ils  arms  be  set  at  a  proper  angle,  and  a 
rapid  spinning  motion  be  given  to  it,  will  actually  take 
flight,  and  rise  to  a  very  considerable  elevation,  and  thus 

*  "  Artiats,"  obaerrcs  M.  Oeritccl,   "  err  gCBBtlj  in  ftltai:hiDg  wiogs 
to  human  figures,  of  such  a  slse,  and  ao  placed  as  to  lead  the  imagi- 
nation to  accept  them  as  real,  instead  of  emblematic  organs  of  flight. 
We  arc  taught  by  comparative  anatomy  that  in  all  vertehrsta 
■winga  are  only  formed  liy  a  peculiar  developement  of  the  inat 
of  motion  belonging  to  the  fore  parts  of  the  body ;  the  repre^i 
of  the  human  figure  with  wings  and  anna  ia  therefore  a  mi 
abinrditj  ;  and  the  gupematural  idea,  bj  auch  on  attempt  to  make 
appear  natural,  is  rendered  unnatural."—  The  Soul  ia  Nature. 
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realise  the  idea  of  a  frying  machine.  I  have  such  an 
apparatus,  and  intend  to  call  it  The  Flying  Top.     On  our 

return  ynu  shall  see  it — but  at  present  we  have  to  proceed 
with  the  subject  of  the  kite ;  for,  as  yet,  we  have  merely 
considered  the  effect  of  increaiiiug  the  wind  upon  its 
surface :  we  have  nest  to  inquire  how  the  wind  operates 
in  raising  it  into  the  xa. — Do  you  not  remember,  when  I 
adjusted  the  noose  in  ihe  lielly-band,  I  stated  tliat  uiuch 
depended  upon  this  part  of  tlie  apparatus?  You  will  at 
once  perceive  that  it  will  influence  the  angle  which  the 
kite  forms  with  the  earth ;  and  I  am  about  to  prove  to 
you,  that  the  theory  of  the  kite's  ascent  is  materially 
connected  with  the  value  of  this  angle ;  but,  in  order 
to  render  my  esplanation  intelligible,  I  have  prepared 
a  diagram,  to  which  I  am  desirous  of  directing  your 
attention. 


"  The  kite  here  appears  in  the  act  of  rising  from  the 
gioiuid;  the  line  w  will  represent  the  direction  of  the  wind 
blowing  upon  il,  all  the  currents  of  which  we  will  suppose 
united  in  one  ;  it  is  evident,  from  what  has  been  already 
stated,  that  as  it  falls  upon  an  oblique  surface,  it  will  be 
resolved  into  two  forces,  viz.  into  one  parallel  witli  it, 
and  into  another  perpendicular  to  that  surface ;  of  which 
the  force  represented  by  the  line  T  will  alone  produce  any 
effect,  carrying  the  kite  along  the  line  o  A,  or  in  a  direction 
parallel  to  itself;  and  you  must  have  observed  that  this 
was  the  direction  in  which  the  kite  was  impelled,  when  you 
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suffered  it  to  rise,  without  cheeking  its  progress  bj-  the 

"I  remember  that  well,"  said  Tom;  "and  I  also 
observed  tLat,  when  I  pulled  my  slriag',  the  kite  imme- 
diately rose  more  perpend ieuiarly." 

"  To  be  sure  it  did ;  because  by  that  operation,  you 
called  a  new  force  into  action  ;  which  I  bave  repre^nted 
in  the  diagram  by  the  line  s  t.  The  kite  was  therefore 
tinder  the  influence  of  the  two  forces  o  A  and  a  t,  and, 
since  these  are  in  the  direction  of  the  two  sides  of  a. 
parallelogium,  it  would  not  obey  either,  but  ascend  through 


"  Notwi (islanding  Mr.  Twaddleton's  doubts  upon  the 
subject,"  said  Tom,  "  I  am  sure  that  I  perfectly  understand 
your  explanation  ;  and  I  think  I  may  also  answer  for  my 
sister:  but  you  have  not  yet  told  us  anything  about  the 
I;  I  suppose,  however,  that  it  acts  like  the  rudder  of  a 
ship,  or  the  tail  of  a  bird." 

'  Before  I  answer  that  question,  let  me  inform  you  how 

the  tail  of  a,  bird  differs,  in  its  action  and  use:-,  from  the 

rudder  of  a  ship.     In  the  first  place,  the  rudder  is  so  fixed 

that  it  con  but  move  in  one  horizontal   plane,  and  can 

therefore  only  turn  the  vessel  to  the  right  or  left,  ivhich, 

indeed,  is  all  that  is  required  (38)  ;  but  the  tail  of  the  bird, 

in  addition  to  this  motion,  can  be  placed  in  a  diagonal 

direction,  and  when   expanded    will  offer  a  considerable 

surface  to  the  air,  so  as  to  fulfil  some  of  the  oliices  of  a 

third  wing.     Have  you  never  watched  the  manrauvres  of 

rook,  as  he  gambols  through  the  air  ?     After  flying  in 

the  ordinary  way,  you  will  observe  his  wings  at  rest,  and 

that  he  glides  along  apparently  without  the  least  exertion 

in  his  descent.     In  this  case  his  expanded  wings  act  as  a 

^L  parachute ;   then,  again,  you   will  observe  liim  wheeling 

^B  round,    a    manteuvre   which   is   partly  produced    by   the 

^B  oblique  position  of  his  tail,  and  which  is  readily  explained 

^M  upon  the  principle  of  the  I'esolution  of  forces  1  have  just 

^^^^  I 
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described  with  referciice  to  tlie  actioo  of  the  wind  upon  the 
surface  of  the  kite  (39).     I  ought  also  to  state,  that  the 

1  serves  to  poise  the  body  of  the  bird." 

"  Does  the  bird,  then,  never  useits  wings  for  the  purpose 
of  directing  its  course?"  asked  Louisa. 

"  Undoubtedly  it  does,"  answered  her  father  ;  "  the  tail 
is  only  to  be  considered  as  a  supplementary  organ  ;  it  is  by 
means  of  the  wings  that  it  generally  directs  its  course,  for 
it  is  evident,  that  it  can  easily  turn,  either  to  the  right  or 
left,  by  flapping  the  opposite  wing  with  increased  force, 
just  as  a  boat  is  turned  about  to  the  right,  by  a  brisk 
application  of  the  left  oar.  In  like  manner  the  irregular 
flight  of  the  butterfly,  now  up  and  now  down,  now  to  the 
right  and  now  to  the  left,  is  no  doubt  effected  by  the  wings 
striking  the  air  one  after  the  other,  or  perhaps  with  an 
alternate  and  unequal  force.  The  object  of  such  an  action 
is  obviously  to  baffle  the  pursuit  of  birds  which  fly  in  a 
right  line,  whereas  you  see  the  butterfly  does  just  the  con- 
trary." (40.) 

"  How  very  wonderful,"  said  Louisa,  "is  the  action  of 
the  wings  of  insects  '.  I  have  often  watched  them  during 
their  flight,  and  their  rapidity  is  such  as  to  surpass  the 
power  of  vision." 

"  I  shall  have  occasion  to  advert  to  that  subject  here- 
after," said  Mr.  Seymour  ;  "  at  present  I  shall  only  observe, 
that  a  gnat's  wing,  in  its  ordinary  flight,  beats  many  huodred 
times  in  a  second." 

"  But  you  have  not  yet  answered  Tom's  question,"  said 
the  vicar.  "  Of  what  use  is  the  tail  of  the  kite?  Does 
it  assist  its  ascent,  or  is  it  merely  an  appendage  of  orna- 

"  In  the  first  place,  it  keeps  the  head  of  the  kite  to  the 
wind,  and  prevents  its  lower  half  from  going  too  far  to 
leeward  ;  and  in  the  nest,  it  lowers  its  centre  of  gravity, 
and  throws  it  towards  its  extremity,  which  not  only  pre- 
vents the  chance  of  the  machine  being  upset  in  the  air,  but 
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BO  poises  and  regulates  the  po-tition  of  the  kite  as  to  main- 
tain  ihe  angle  which  it  is  necessary  for  the  string  to  make 
with  the  surface." 

Mr.  Twaddleton  here  inquired  what  might  be  the  most 
advantageous  angle  for  the  kite  to  form  with  the  horizon, 
in  order  that  the  paper  machine  should  rise  to  the  greatest 
altitude. 

"  If  the  wind  be  horizontal,"  answered  Mr.  Seymour, 
"  it  is  evident  that  the  inclination  of  the  kite's  surface 
ought  to  be  the  same  as  that  which  the  rudder  of  a  ship 
should  make  with  the  keel,  in  order  that  the  vessel  may  be 
turned  with  the  greatest  facility  ;  supposing  the  eunents 
of  water,  which  impel  it,  to  have  a  direction  parallel  to  the 
keel." 

"  And  what  ought  that  angle  to  be?"  inquired  the 
vicar. 

"  Fifiy-foUT  degrees,  and  forty-four  minutes,"  replied 
Mr.  Seymour ;  "  and  let  me  here  remark,"  continued  he, 
"  as  we  have  already  considered  the  philosophy  of  the 
flight  of  a  bird,  that  its  pinions  are  so  set  upon  the  body  as 
to  bring  down  the  wings  in  an  Miipte  direction  towards 
the  tail ;  so  that  in  their  action  upon  the  air,  we  have  the 
same  resolution  of  forces  as  in  that  of  the  wind  upon  the 
surface  of  the  kite,  by  which  the  body  of  the  bird  is  not 
only  supported,  or  raised  perpendicularly,  but  carried  for- 
ward." (41.) 

Tom  here  interrupted  the  dialogue,  by  expressing  a 
regret  that  he  should  have  been  provided  with  so  small  a 
quantity  of  cord. 

"  I  do  not  believe,  my  dear  boy,  that  any  advantage 
could  be  gained  by  an-  additional  quantity  of  string,"  said 
his  father. 

"  Is  there,  then,  any  reason  why  the  kite  should  not 
ascend,  even  above  tlie  clouds,  provided  that  my 
were  sufficiently  long  and  strong  7" 

"  Tea ;    indeed  is  there  a   most  unanswerable 
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Remember  that  the  kite  is  made  to  rise  by  the  operation 
of  two  forces  ;  the  one  afforded  by  the  wind,  the  other  by 
the  action  of  the  string ;  now,  it  is  quite  evident  that,  when 
the  weight  of  the  string,  added  to  that  of  the  kite  itself, 
becomes  e^gual  to  the  force  of  Ihe  wind,  acting  upon  the 
surfiice  of  the  machine,  a  general  balance,  or  equilibrium, 
of  forces  n-ill  be  established,  and  the  kite  can  no  longer 
continue  to  ascend." 

"  Will  it,  then,  remain  slationary  under  these  circum- 
stances?" asked  Louisa. 

"  It  must  do  so,  unless  the  force  of  the  wind  should 
abate ;  for  it  is  a  proposition  in  mechanics,  which  I  ahall 
hereafter  endeavour  to  demonstrate  (42),  that,  if  a  body  be 
acted  upon  by  three  forces,  which  are  proportional  to,  and 
in  the  direction  of,  the  three  sides  of  a  triangle,  it  will  be 
kept  at  rest.  The  kite  is  exactly  in  this  predicament,  for 
its  weight,  the  force  of  the  wind,  and  the  action  of  the 
string,  fulfil  these  conditions,  and  consequently  keep  the 
kite  stationary." 

"  Then  I  must  give  up  my  intention  of  tryuig  to  raise 
the  kite  above  the  clouds,''  said  Tom. 

"  Although  you  may  not  be  able  to  raise  any  single  kite 
to  the  altitude  you  may  desire,  it  is  easy  to  accomplish 
your  plan  by  a  series  of  kites  ;  tlie  string  of  the  first  being 
attached  to  the  back  of  the  second,  and  so  on." 
"  How,  papa?  I  do  not  exactly  understand  you." 
"  Tour  kite,"  paid  Mr.  Seymour,  "  is  now  as  high  in  the 
air  as  the  force  of  the  wind  b  capable  of  raising  it ;  suppose 
you  were  to  fix  the  end  of  the  siring  you  hold  in  your  hand 
to  the  back  of  another  kite,  would  not  this  second  kite 
ascend  as  high  as  your  first,  by  the  same  force,  and  your 
first  kite  therefore  rise  to  double  the  altitude  it  is  at 
present  ?  In  like  manner  you  might  attach  a  third  kite, 
and  so  on." 

"  Now  I  comprehend  it ;  and  I  should  much  like  to  try 
the  experiment,"  said  Tom. 
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"  You  shall  certainly  witness  the  effett  I  have  described ; 
but  you  must  provide  yourself  with  some  slout  string,  for 
the  force  which  the  kites  exert  when  thus  arranged,  is 
greater  thtm  you  can  cBsily  imagine ;  indeed  I  quesiiou 
whether  you  would  be  able  to  hold  ihem,"  observed  his 

Mr.  Twaddletoii  iiere  informed  the  young  party  that  lie 
had  himself  witnessed  a  carriage  containing  tliree  persons 
that  held  been  drawn  along  the  road  by  kites,  at  the  rate 
of  from  fifteen  to  twenty  miles  an  hour. 

"  I  have  seen  the  account  of  it,"  said  Mr.  Seymour, 
"  and  if  I  remember  right,  the  principal  kite  was  preceded 
at  the  distance  of  about  120  feet  by  a  smaller  pilot  one, 
which  served  to  direct  it  away  from  any  obstacles,  such  as 
trees,  houses,  &c.,  witli  which  it  might  otherwise  have  come 
in  contact." 

"  But  how  was  tlie  pilot-kite  made  obedient  to  the  will 
of  the  driver?"  asked  Louisa. 

"  By  means  of  strings  bo  attached  to  it  that  its  surface 
was  easily  made  to  alter  its  angular  position,"  answered 
Mr.  Seymour. 

"If  my  twine  should  snap,"  said  Tom,  whose  atten- 
tion was  suddenly  drawn  to  his  kite  fiom  a  slight 
unsteadiness  iii  its  motion,  arising  from  a  gust  of  wind, 
"  we  could  easily  recover  it,  that  is  one  good  thing ;  for 
it  is  hovering  over  the  open  field  at  the  end  of  the 
heath." 

"  If  you  imagine  tlmt  the  kite,  under  such  circumstances, 
would  fell  upon  tlie  spot  directly  under  it,  you  are  much 
deceived :  recollect  that,  if  the  string  should  snap,  the 
kite  would  be  abandoned  to  two  forces,  those  of  the  wind 
and  its  own  gravity;  and  you  will  perceive  that,  under 
such  circumstances,  it  could  not  obey  eitfier  of  them,  but 
would  fall  ill  an  intermediate  or  diagonal  direction. 
This  fact  will  be  rendered  apparent  by  the  annexed 
diagram,     b  a  may  be  supposed  to  represent  the  force 
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and  direction  of  the  wiud  acting  upon  the  kite,  and 
B  D  that  of  its  jfravity ; 
then  it  is  evideut  that, 
under  the  infiueuce  of 
these  joint  forces,  it  wou]d 
daicribe  tlie  diagonal,  and 
for  reasons  already  es- 
plainerl,  that  line  must 
necessarily   be    the    curve 

"  Come,"  said  the  vicar,  "  before  Tom  draws  down  his 
kite,  let  us  send  up  a  messenger," 

"  What  may  that  be  ?"  asked  Louisa, 

"  A  piece  of  paper  or  pasteboard,  which,  on  being  intro- 
duced upon  the  string,  is  blown  along  the  line  up  to  the 
kite." 

The  messenr/er  was  accordingly  prepared,  and,  being 
placed  upon  the  string,  it  ascended  as  Mr.  Seymour  had 
anticipated.  While  this  operation  was  in  progress,  the 
vicar  stood  earnestly  gazing  upon  the  kite,  and,  at  length, 
burst  forth  in  the  following  animated  soliloquy: — 

"  Assuredly,  this  must  be  acknowledged  as  a  most  beau- 
tiful and  imposing  toy !  Fastidious  or  insensible  must  be 
that  person,  vrho  does  not  feel  exhilarated  as  he  gazes  on 
the  kite,  proudly  fioating  imder  the  canopy  of  heaven,  and 
reflecting  the  departing  smiles  of  the  evening  sun,  after  it 
had  ceased  to  cheer  us  beiow." 

"  It  has  been  said,"  observed  Mr.  Seymour,  "  to  the 
disparagement  of  kite  flying,  that  as  soon  as  the  machine 
has  been  raised  into  the  air,  and  all  the  string  let  out,  the 
excitement  of  the  sport  is  at  an  end,  and  that,  as  nothing 
further  can  be  acliieved,  the  interest  of  the  performer  from 
that  moment  begiiia  to  languish ;  now,  at  this  period,  the 
messenger  will  open  a  new  source  of  pleasure  and  instruction, 
and  may,  by  a  little  ingenuity,  be  made  to  afford  a  great 
diversity  of  amusement.     I  have  therefore  provided  myself 
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with  several  varieties  of  this  machine.  Here  is  one  in  the 
form  of  a  dragon,  which,  as  it  ascends,  produces  a  very 
striking  and  almost  magical  effect.     See,  there  it  gota  !" 

The  cliildren  were  delighted,  for  the  string  upon  which  it 
v/aa  carried  became  at  a  certain  height  iavisible  ;  so  that  the 
figure  appeared  like  a  monster  hovering-  in  the  air. 

"  I  will  now  show  you  a  viinged  variety  of  tliis  apparatus, 
which  we  will  name  the  Brompton  Messetiger.*  It  con- 
sists of  a  hollow  cylinder  of  thin  wood,  the  diameter  of 
which  is  sufficiently  large  to  allow  its  free  revolution  round 
the  string  of  the  kite.  To  this  cylinder  are  attached  several 
flappers,  or  sails,  in  an  oblique  direction,  like  those  of  tlie 
'  Flying  Top '  (p.  258),  each  of  which  is  covered  with 
paper  of  a  different  colour.  The  action  of  the  wind  upon 
those  oblique  surfeces  necessarily  occasions  a  rapid  rotation, 
upon  a  principle  which  I  shall  presently  explain  ;  and  the 
beautiful  effect  thus  produced,  as  the  whirling  body  ascends, 
must  be  seen  before  it  can  be  appreciated.  I  have  some 
other  contrivances  of  a  similar  nature,  which  it  is  my  inten- 
tion to  prepare  for  your  future  amusement."     (43.) 

"  Has  the  kite  ever  been  applied  to  any  useful  purposes  ?" 
asked  Tom. 

"Certainly,"  answered  his  father.  "It  was  by  means 
of  the  kite  that  Dr.  Franklin  was  enabled  to  demonstrate 
the  identity  of  electricity  and  the  cause  of  lightning, 
and  thus  to  disclose  one  of  the  most  awful  mysteries  of 
nature." 

"  Pray  do  tell  us  soniethuig  about  this  electrical  kite, 
papa,"  I'aid  Louisa. 

"  Not  at  present,  my  love ;  it  would  divert  us  too  miich 
from  the  subjects  in  whicli  we  are  engaged ;  at  some  future 
period  I  shall  have  much  pleasure  in  introducing  you  into 
these  fiiiry  regions  of  philosophy." 
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"I  just  now  remember  reading  in  Miss  Edgeworth's 
'  Harry  and  Lucy,' "  said  Louisa,  "  something  about  a  kite 
and  Pompey's  pillar." 

"  T  am  glad  that  you  have  reminded  me  of  that  story," 
replied  Mr.  Seymour ;  "  I  will  relate  it  to  you.  Some 
English  sailors  laid  a  wager  thai  they  would  drink  a  bowl 
of  pnncli  on  the  summit  of  Pompey's  pillar.  Now,  that 
pillar  is  almost  a  hundred  feet  high,  and  it  is  quite  smooth, 
so  that  there  was  no  way  of  climbing  to  the  top,  even  for- 
sailors,  who  are  such  experienced  climbers :  so  they  flew 
their  kite  exactly  over  the  pillar,  and  when  it  came  down 
on  the  opposite  side,  the  string  lay  across  the  top  of  the 
capital.  By  means  of  this  string,  they  pulled  a  small  rope 
over,  and  by  this  a  larger  one,  that  was  able  to  hear  the 
weight  of  a  man  ;  a  pulley  was  then  fastened  to  the  end  of 
the  large  rope,  and  drawn  close  up  to  the  upper  edge  of 
the  capital ;  and  then,  you  perceive,  they  could  easily  hoist 
each  other  up.  They  did  more,  for  they  hoisted  the 
English  flag  on  the  top,  and  then  drank  the  bowl  of  punch 
and  won  tlieir  wager." 

"  That  is  a  very  good  alory,"  said  the  vicar,  "  but  I 
cannot  help  regretting  that  so  much  ingenuity  and  labour 
should  not  have  had  a  nobler  end  to  accomplish." 

"  There  ia  some  truth  in  that  observation,"  said  Mr. 
Seymour,  "and  I  will,  therefore,  relate  another  story  which 
shall  be  more  congenial  to  your  heart,  and  in  which  the 
kite  will  present  itself  in  a  more  interesting  point  of  view; 
fbr,  instead  of  enabling;  the  sailors  to  drink  a  bowl  of 
punch  at  an  altitude  otherwise  inaccessible,  we  shall  find 
it  engaged   in  rescuing  them  from  the  horrors  of  ship- 

"  Pray  proceed,  papa." 

"  No,  my  dear,  upon  reflection,  I  think  it  will  be  better 
that  we  should  postpone  the  story,  until  your  return  to  the 
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H  lodg;e,  when  you  shall  read  it  in  '  Harry  and  Lucy.'  But 
H  before  we  lose  sight  of  the  useful  applications  of  the  kite, 
*  let  me  tell  you  how  greatly  it  served  the  Arctic  voyagers  in 
their  late  search  after  Franklin  and  his  companions.  By 
harnessing  it  to  their  sledges  they  were  enabled  to  travel 
hundreds  of  miles  over  the  ice  before  a  stiff  breeze.  I  will 
also  point  out  to  you,  in  the  same  work,  an  account  of  a 
new  and  useful  application  of  the  messenger,  which  will 
prove  that  the  faculties  of  youth  may  be  increased  and  im- 
proved by  those  very  amusements  which  are  too  generally 
regarded  as  idle  and  unprofitable :  I  shall  at  the  same  time 
exhibit  one  or  two  experimenta  iu  illustration  of  the  nature 
and  causes  of  wind." 

"  Shall  we  not  return  immediately  ?" 
"  No,  my  dear ;  it  would  not  be  in  my  power  to  attend 
you  at  present ;  but  join  me  in  the  library  after  dinner : 
Mr.  Twaddleton  will  now  accompany  me  to  the  village, 
and  do  yuu  remain  and  enjoy  the  amusemeat  of  your 
kite." 

At  the  time  appointed  Tom  and  his  sisters  requested 
their  iather  to  fulfil  the  promises  lie  Iiad  made  them  in  the 
morning, 

"  You  told  us,"  said  Louisa,  "  that  you  would  give  us 
some  information  about  the  wind  ;  the  subject  has  been 
puzzling  me  ever  since,  for  I  cannot  make  out  the  cause 
of  it." 

"  Wind,  my  love,  is  nothing  more  than  air  in  motion  ; 
and  is  produced  by  a  large  volume  of  it  flowing  in  a 
current  or  stream,  from  one  place  or  region  to  another,  and 
with  difierent  velocities." 

"  And  what  can  produce  these  currents  ?"  asked  Tom. 
"  A.{\,eT  the  explanation  of  the  action  of  the  pump,  I  do 
not  think  tliat  I  shall  have  much  diflicully  in  making  you 
understand  the  nature  of  the  operations  by  which  wind  is 
occasioned,  Suppose  a  partial  vacuum  should  be  formed 
in   any   region,    would  not  the   neighbouring  air   imme- 
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(liately  rush  in  to  supply  the  deficiency  and  restore  the 
balance  ?" 

"  Uudoubtedly ;  from  the  pressure  of  the  air  behind 
it." 

"  Heat,"  continued  Mr.  Seymour,  "  will  produce  a  par- 
tial vacuum  by  rarefying  the  air,  aud  thus  rendering  it 
lighter ;  in  consequence  of  which,  it  will  ascend,  aud  the 
colder  air  will  rush  in  to  supply  its  place." 

"  I  do  not  exactly  see  why  the  rarefied  air  should  ascend," 
observed  Louisa ;  "  it  appears  to  ofler  an  exception  to  the 
general  law  of  gravity." 

"  Not  at  all ;  on  the  contrary,  its  ascent  is  occasioned  by 
the  force  of  gravity :  in  the  first  place,  however,  to  prove 
the  fact  that  heated  air  does  actually  ascend,  we  have  ouly 
to  observe  the  direction  of  smoke  as  it  issues  from  the 
chimney ;  this  consists  of  minute  particles  of  fuel  carried 
up,  by  a  current  of  lieated  air,  from  the  fire  below ;  and  as 
soon  as  this  current  is  cooled  by  mL\ing  with  that  of  the 
atmosphere,  the  minuie  particles  of  coal  fall,  and  produce 
the  small  black  flakes  which  render  the  air,  and  everything 
in  contact  with  it,  so  dirty  in  a  populous  city." 

"  But  I  want  to  know,  papa,  what  it  is  whicli  causes  the 
hot  air  to  ascend?" 

"  The  greater  weight  of  the  cold  air  above  it,  which 
gets,  as  it  were,  beneath  the  lighter  air,  and  obliges  it  to 
rise  ;  just  in  the  same  way  as  a  piece  of  cork,  at  the  bottom 
of  an  empty  vessel,  is  made  to  rise  to  the  surface  of  the 
water  which  may  be  poured  into  it." 

"  Now  I  understand  it ;  pray,  therefore,  proceed  with 
your  account  of  the  wind.  You  have  just  said  that  heat 
rarefies  the  air,  and  causes  it  to  ascend." 

"  Aud  thus  produces  a  current  of  air,  or  a  wind." 

"  Is  heat,  then,  the  cause  of  wind,  papa  ?"  asked  Tom. 

"  It  is  one  great  cause ;  but  there  are,  probably,  several 
others ;  I  will,  however,  eseroplify  this  subject  by  an  expe- 
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So  saying,  Mr.  Seymour  produced  a  water-plate,  a  large 
idish,  and  a  jug  filled  witli  cold  water.  The  bell  was  rung, 
Vd  the  lierritnt  ealered  with  a  tea-kettle  of  boiling  water. 

The  large  dish  was  then  filled  with  the  cold,  and  the 
Vater-plate  with  the  boiling  fluid. 

"  Let  thia  large  disl)  represent  the  ocean,"  eaid  Mr.  Sey- 
boiir,  "  and  this  water-piate,  which  I  will  now  place  iu  ita 
*entre,  an  island  in  that  ocean  ;  for  (he  land,  from  receiving 
i  mys  of  the  sun,  will  be  more  heated  than  the  water, 
taid  will  consequently  rarefy  the  air  above  it. — Now,  Tom, 
light  me  the  was-taper." 
"  I  have  done  so." 
"  Then  now  blow  it  out." 

"  I  cannot  imagine  what  you  are  about,  papa ; — '  Light 
(he  candle  and  then  blow  it  out ! ' — but  it  still  smokes ; 
.^oll  I  put  the  extinguisher  over  it  ?  " 

"  By  no  means ;  give  it  to  me  and  observe  what  will 
litqtpeu  when  I  carry  it  round  the  edge  of  the  dish." 

"  Wty,  only  see  !  "  cried  Tom ;  "  Louisa  has  actually 
blown  it  in  again. — How  could  that  happen  ?  " 

"  Do  not  interrupt  our  experiment  just  now,  and  I  will 
explain  it  afterwards.  (44.)  Now  blow  it  out  once  more," 
.>ud  Mr.  Seymour. 

"I  have  done  so,  and  the  smoke  goes  to  the  centre," 
exclaimed  Tom, 

"  Showing,  thereby,  the  existence  of  a  current  towards 
the  water-plate,  or  island  ;  in  consequence  of  the  air  above 
it  having  been  heated,  and  therefore  rarefied.     This  ex- 
plains, in  a  very  satisfactory  manner,  a  fact  which  may  be 
B    constantly  observed  in  our  own  climate,  viz.  a  gentle  breeze 
B  blowing  from  the  sea  to  the  land  in  the  heat  of  the  day. 
^K  Upon  tlie  same  principle  it  is,  tliat  most  of  the  winds  ia 
^t  different  parts  of  the  globe  may   be    readily  accounted 
H  for."  (45.) 

^P      "I  suppose;"  said  Tom,  "that  the  air  must  rush  with 
^■gfreat  velocity,  in  order  to  produce  wind." 
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"  A  very  general  error  prevails  upon  this  subject;  the 
rate  of  motion  has  bceu  greatly  exaggerated.  In  a  brisk 
gale,  evtn,  the  wind  does  not  travel  with  such  velocity, 
but  that  it  may  be  easily  traced  by  the  eye ;  and  the  sailor 
is  able  to  watch  its  progreas  by  the  ripple  whidi  it  produces 
on  the  sea." 

"  Has,  then,  the  rate  of  its  motion  ever  been  estimated?" 
asked  Louisa. 

"  When  its  velocity  is  about  two  miles  per  hour,  it  is 
only  just  perceptible.  In  a  high  wind,  the  air  travels 
thirty  or  forty  miles  in  the  same  period.  In  a  siorm,  its 
rate  has  been  computed  as  being  from  sixty  to  eighty 
miles.  It  has  also  been  ascertained,  by  experiment,  that 
the  air,  as  it  rushes  from  a  pair  of  blacksmith's  bellows, 
has  not  a  velocity  above  that  of  five-and-forty  mUes  in  the 

"  At  what  rate  should  you  think  the  air  travelled  this 
morning,  when  we  t!ew  our  kite  ?  "  inquired  Louisa. 

"  I  should  think  at  about  five  miles  an  hour,  for  it  was 
a  pleasant  but  gentle  breeze." 

Mr.  Seymour  now,  at  the  earnest  request  of  the  whole 
party,  who  had  been  on  the  tiptoe  of  expectation,  produced 
his  "  PLTiNa-TOr,"  of  which  the  reader  is  here  presented 
with  a  representation. 
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"  This  little  machine  consists,  as  yon  may  observe,  of  a. 
fiyer,  with  three  vaaes,  the  form  of  each  being  tliat  of  tlie 
segment  of  a  circle,  the  obliquity  of  whose  surface  increases 
as  it  recedes  from  the  centre  of  motion  ;  this  flyer,  as  you 
see,  is  attached  to  a  spindle,  around  which  the  string  that 
ia  to  set  it  in  motion  U  carefully  wound,  and  the  whole  is 
adapted  to  a  siand.  Let  oa  now  join  the  vicar  on  the  lawn, 
where  we  can  conveniently  put  it  into  action." 

The  stump  of  a  tree  afforded  a  rest  for  the  stand,  which 
Mr.  Seymour  held  firmly  in  an  inclined  position  with  bis 
left  hand,  while  with  his  right  he  vigorously  pulled  the 
string.  Away  whirled  the  flyer,  and  in  a  second  it  rose 
majestically  from  the  stand,  and,  whizzing  through  the  air, 
attained  a  very  considerable  altitude,  no  less  to  the  astonish- 
ment than  to  the  delight  of  the  party.  Ailer  several  re- 
petitions of  the  experiment,  Mr.  Seymour  thus  proceeded 
to  explain  the  philosopiiy  of  its  Sight. 

"  After  the  explanation  you  have  already  received  re- 
garding the  flight  of  a  bird,  you  will  very  readily  understand 
the  question  before  us.  It  is  evident  that  the  oblique  vanes, 
by  striking  the  air  during  their  rapid  rotation,  must  pro- 
duce a  reaction  on  their  under  surfaces." 

"  Exactly  so,"  cried  Tom ;  "  and  if  that  reaction  be 
greater  than  ia  sufficient  to  counteract  its  gravity,  the  flyer 
must  ascend  in  the  air,  just  as  the  bird  does,  in  proportion 
to  that  excess." 

"  You  are  quite  right,"  continued  his  father,  "  and  I 
need  hardly  remind  you  of  the  importance  of  attending  to 
the  angular  adjustment  of  the  vanes  to  ensure  the  greatest 
effect ;  it  should  be  such  aa  to  make  all  the  forces  conspire, 
and  you  will  recollect  ttiat  the  efficient  force  will  be  in  a 
directiiMi  perpendicular  to  each  inclitied  vane." 
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Ma.  TwADDLETON,  Oil  iiU  amval  at  the  Lodge  on  the 
following  morning,  was  informed  lliat  Miss  Villers  was 
e.xpected  at  Overton  in  tlie  evening. 

"  Tour  account  of  that  young  lady,"  observed  the  vicar, 
"  lias  greatly  prepossessed  me  in  her  &vour ;  I  only  hope 
tliat  she  is  not  too  Hue." 

"  I  care  not  how  blue  the  stockings  of  a  lady  may  be," 
saiil  Mr.  Seymour,  '"provided  her  petticoats  be  long 
enough  to  hide  tliera  ; '  and  from  my  knowledge  of  Miss 
Villew,  I  can  assure  you,  exalted  aj  are  her  attainments. 
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tbey  are  so  veileJ  by  feminine  delicacy  and  reserve,  that  they 
may  insidiously  win,  but  will  never  extort  our  homage." 

"  Ay,  ay,"  exclaimed  the  vicar;  "  I  perfectly  agree  with 
you  ID  yonr  idea  of  feminine  perfection — short  tongues  and 
loHg  petticoats,  Mr.  Seymour. — But  where  are  my  little 
playmates  ?" 

"  I  left  Tom  and  Fanny  on  the  terrace,  a  short  time 
since,  very  busily  engaged  in  the  game  of  shuttlecock  and 
battledoor."* 

"  The  shuttlecock  is  an  ancient  sport,"  observed  Mr, 
Twaddlelon.  "  It  is  represented  in  a  manuscript  as  &t 
back  as  the  fourteenth  century  :  and  it  became  a  fashion- 
able game  amongst  grown  persons  in  the  reign  of  James 
the  First.  In  Cliinathe  shuttlecock  is  made  of  feathers  and 
1^,  and  is  played  by  being  struck  up  by  the  soles  of  the 
feet.  A  toy  of  this  kind  may  be  seen  in  the  Ethnological 
room  in  the  Ilritish  Museum." 

"  It  is  a  very  healthy  pastime,"  said  Mr.  Seymour, 
"  and,  in  my  opinion,  is  admirably  calculated  for  females ; 
for  it  expands  the  chest,  while  it  creates  a  graceful  pliancy 
of  the  limbs." 

"  I  entirely  agree  with  you !  it  is  the  only  game  with 
which  I  am  acquainted,  in  which  muscular  exercise  is 
gained  without  compromising  gracefulness,  fiut  see,  here 
come  the  two  youngrogues." 

"  Papa,"  exclaimed  Tom,  "  1  have  been  considering 
whether  thexe  is  any  philosophy  in  the  game  of  shuttle- 
cock." 

"  There  are  two  circumstanceB  connected  with  its  flight, 
which  certainly  will  admit  of  explanation  upon  scientific 
principles ;  and  I  should  much  like  to  hear  whether  you 

■  Sbuttlecock,  mnre  correctly,  perhaps,  Shulllecuril,  aJthough  Skin, 
ner  thinka  it  is  called  voi-ik  from  ite  feathen,  Batllrdoor,  so  colled 
from  Door,  taken  fui  n  flftt  bonrd;  and  battle  for  atrUiiag ;  i.e.  a 
slrikiDg-board.  Thomson  thinka  that  the  true  derivaaon  is  from  the 
Spanish  Salidni-,  a  bmter  or  striker,  and  that  the  game  wns  introduced 
from  the  Penlneuln, 
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can  apply  them  for  that  purpose.  The  first  is  its  spinnio^ 
motion  in  the  air ;  the  second,  the  regularity  with  which 
its  base  of  cork  always  presents  iL^elf  to  the  baltledoor ;  so 
that,  after  you  have  atruek  it,  it  turns  round,  and  arrives  at 
your  sister's  batlledoor  in  a  position  to  be  again  struck  by 
her,  and  sent  back  to  you." 

"  I  perfectly  understand  what  you  mean  ;  but  I  really 
am  not  abie  to  explain  the  motiona  to  wtiich  you  allude," 
said  Tom. 

"The  revolution  of  the  Khnltlecock,  about  its  axis, 
entirely  depends  upon  the  impulse  of  the  wind  on  the 
oblique  surfaces  of  its  feathers ;  so  that  it  is  often  necessary 
to  trim  the  feathers  of  a  new  shuttlecock,  beibre  it  will 

"  I  understand  you,  papa ;  the  force  of  the  wind,  by 
striking  the  oblii^ue  feathers,  is  resolved  into  a  perpendi- 
cular and  parallel  force,  as  you  explained  to  us  when  we 
considered  the  action  of  the  wind  upon  the  kite." 

"  Exactly ;  every  oblique  direction  of  a  motion  ie  the 
diagonal  of  a  parallelogram,  whose  perpendicular  and 
parallel  directions  are  the  two  sides.  Having  settled  this 
point,  let  us  consider  the  second;  viz.  how  it  happens  that 
the  cork  of  the  shuttlecock  always  presents  itself  to  the 
baltledoor." 

"  I  should  thiuk,"  said  Tom,  "  tiiat  the  cork  points  to 
the  baltledoor  for  the  same  reaGon  that  the  weathercock 
always  points  to  the  wind." 

"  Admirably  illustrated !"  exclaimed  his  father  ;  "  the 
cork  will  always  go  foremost,  because  the  air  must  exert 
a  greater  force  over  the  lighter  feathers,  and  therefore 
retard  their  progress ;  but  I  must  also  direct  your  attention 
to  the  shape  of  the  cork,  wjiich  you  may  perceive  to  be 
conical,  giving  to  the  shuttlecock  a  readier  passa^ 
through  the  air.  Now  this  fact  has  an  especial  interest  at 
the  present  time,  from  recent  experimenls  showing  the 
superior  advantage  of  conical  bullets  in  rifles ;  but  we  will 
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talk  to  the  Blajor  about  it.  While  we  are  upon  tliis  sub- 
ject, I  will  introduce  to  your  notice  some  confrivances 
which  are  indebted  to  this  sanie  principle  for  their  opera- 
tion, lu  the  first  place,  there  is  the  arrow  ;  can  you  tell 
nie,  Louisa,  the  use  ol*  the  feathers  which  are  placed  rotmd 
its  extremity?" 

"  To  make  its  head  proceed  foremost  in  the  air,  by 
renderings  its  other  end  lighter,  and  therefore  more  sensible 
to  the  resistance  of  tije  air." 

"  Very  well  answered  :  tliat  is,  unquestionably,  one  of 
the  objects  of  the  wiug;9  of  an  arrow ;  but  there  is  also 
another,  that  of  rifling  it,  or  steadying'  its  pri^Tesaive 
motion,  by  causing  it  to  revolve  around  its  axis.  If  you 
will  look  at  this  arrow,  you  will  perceive  that  the  feathers 
are  placed  nearly,  but  not  quite,  in  planes  passing  through 
it:  if  the  feathers  were  exactly  in  this  plane,  the  air  could 
not  strike  against  their  surfaces  when  the  arrow  is  in 
motion:  but  since  they  are  not  perfectly  straight,  but 
always  a  little  aslant,  the  air  necessarily  strikes  them  as 
the  arrow  moves  forward  ;  by  which  force  tiie  feathers  are 
turned  round,  and  with  them  the  arrow  or  reed  ;  so  that  a 
motion  is  generated  about  its  axis;  and  its  velocity  will 
increase  with  the  obliquity  of  the  feathers.  You  will 
therefore  observe  that,  in  order  to  enable  the  feathers  to 
oifer  a  necessary  resistance  to  the  air,  they  must  possess  a 
certain  degree  of  stiffness  or  infiesibility.  It  was  on  this 
account  tliat  Itoger  Ascham,"  and  other  akilfiil  artists  in 
the  days  of  archery,  preferred  the  feathers  of  a  goose  of 
two  or  three  years  old,  especially  such  as  drop  of  them- 
selves, for  pluming  the  arrow ;  and  the  importance,  as  well 
as  the  theory  of  this  choice,  is  confirmed  by  a  curious  ob- 
servation of  Gervose  Markliam,t  who  says  that  '  Ihe 
peacock  feather  was  sometimes  used  at  the  short  butt ; 
yet,  seldom  or  ever,  did  it  h£ep  the  shaft  either  right  or 
level!'"  (46.) 
•Toxoph.  bJ.  1571,  folio  1G6.        t  Mttrkhom'a  Art  of  AroberiB,1634. 
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•'  That  is  intelligible  eiiough,"  said  Tom ;  "  the  feather 
of  the  peacock  must  have  been  so  flexible  as  lo  liave 
yielded  lo  the  slig-htest  breath  of  air  ;  and  now,  as  we  are 
upon  the  subject  of  the  arrow,  do  explain  to  uh  the  action 
of  the  bon." 

"  I  shall  readily  comply  with  your  request  before  we 
part;  but  I  am  desirous,  cit  preseut,  of  following  up  the 
subject  before  us,  and  of  taking  into  consideration  some 
other  iostruments  which  owu  their  motions  to  the  action  of 
the  air  upon  oblique  surfaces." 

"  Suppose,"  said  the  vicar,  "  you  explain  to  them  the 
action  of  the  wind  upon  the  sails  of  the  mill." 

"  I  should  like  to  hear  something  about  the  windmill," 
observed  Tom:  "and  perhaps  Mr,  Twaddleton  can  tell  us 
who  invented  the  machine." 

"  Tlie  invention  is  not  of  very  remote  date.  According 
lo  some  authors,  windmills  were  first  used  in  France  in 
tiie  sixth  century ;  while  others  maintain  that  they  were 
brought  lo  Euroi»e  in  the  time  of  the  crusades,  and  that 
they  had  long  been  employed  in  the  east,  where  the  scarcity 
of  water  precluded  the  application  of  that  powerful  ageat 
to  machinery." 

"  I  had  intended,"  said  Mr.  Seymour,  "  to  have  entered 
very  itilly  upon  the  subject  of  tiie  windmill ;  for  although 
it  is  a  very  common  machine,  its  construction  is  much  mcire 
ingenious  than  is  generally  imagined ;  it  must  also  be 
allowed  to  have  a  degree  of  perfection,  to  which  few  of  the 
popular  engines  have  yet  arrived ;  but  to  do  ample  justice 
to  my  subject,  I  should  req^uire  several  models  which  are 
not  yet  in  readiness ;  besides,  Tom's  holidays  have  nearly 
passed  away :  I  must  therefore  postpone  the  examination  of 
the  mill  to  some  future  opportunity,  and  content  myself,  at 
present,  with  an  expliuatioQ  of  its  sails." 

'■  And  let  me  tell  you,"  observed  the  vicar,  "  that  if  you 
succeed  in  this  one  object,  you  will  accomplish  a  task  which 
has  occupied   years  of  mechanical  research.     The  angle 
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which  the  surface  of  the  sails  ought  to  make  with  their 
axis,  in  order  that  the  wind  may  have  tlie  greatest  effect, 
or  the  degree  of  toecUhering,  as  the  millwrighta  call  it,  is  a 
matter  of  nice  inquiry,  and  has  much  engaged  the  thoughts 
of  the  mathematicians." 

"  My  remarks  upon  that  subject  will  be  very  general," 
said  Mr.  Seymour ;  "  I  shall  explain  the  prhiciple,  without 
eiiteritig  into  the  minuti£e  of  its  applications.  The  vertical 
windmill,  which  is  the  kind  in  most  common  use,  consists, 
as  you  well  know,  of  an  axis,  or  shaft,  placed  in  the  direc- 
tion of  the  wind,  and  usually  inclining  a  little  upwards  from 
the  horizontal  line.  At  one  end  of  this,  four  long  arms,  or 
yards,  are  fixed  perpendicular  to  the  axis,  and  across  each 
other  at  right  angles ;  these  afibrd  a  surface,  on  which 
a.  cloth  can  be  spread  to  receive  the  action  of  the  wind. 
To  conceive  why  these  sails  should  revolve  by  the  force  of 
the  wind,  we  must  have  recourse  to  the  theory  of  compound 
motion.  It  is  very  evident  that,  if  a  mill  exposed  directly 
to  the  wind  should  have  its  four  sails  perpendicular  to  the 
common  axis  in  which  they  are  fitted,  they  would  receive 
the  wind  perpendicularly,  an  impulse  which  could  only 
tend  to  overturn  them ;  there  is  a  necessity,  therefore,  to 
have  them  oblique  to  the  common  ajiis,  that  they  may 
receive  the  wind  obliquely,  when  their  ellbrt  to  recede  from 
it  causes  them  to  turn  round  with  the  axis ;  and  the  four 
sails,  being  all  made  oblique  in  the  same  direction,  thus 
unite  iheir  effbrts  for  the  common  object." 

"  You  have  not  yet  told  us  wjiat  degree  of  obliquity  the 
sail  oug'ht  to  make  witli  the  wind,"  said  the  vicar. 

"  The  same  as  the  kite  ought  to  tndke,  Jifiy-four  degrees 
odA.  forty-foar  minutes." 

"  Do  you  not  remember,  papa,  when  we  were  last  in 
London,  you  pointed  out  to  ub  a  curious  mill  on  the  biinks 
of  the  river,  which  went  without  any  sails  ?" 

"  You  allude  to  the  horiziratal  mill  at  Battersea." 

■'  I  remember  it  was  at  Battersea,"   observed    Louisa ; 
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"  and  I  Hare  say,  papa,  tliat  you  recollect  the  strange  story 
whicli  the  waterman,  who  rowed  ua  down  the  river,  tolU  Tom 
aiid  myself.  He  said  '  that,  when  the  Bmperor  of  Rusua 
was  in  London,  he  took  a  fancy  to  the  neat  little  church  at 
Battersea,  and  determined  tu  carry  it  off  to  Kusaia;  and 
that  for  tijis  purpose  he  had  sent  a  large  packing-case; 
but,  as  the  inliabitants  refused  to  let  the  citurch  be  carried 
away,  the  case  remained  on  the  spot  wiiere  it  was  depo- 

"It  is  not  a  bad  story,"  said  her  father;  "for  the  mill 
certainly,  both  in  size  and  figure,  may  be  imagined  to 
resemble  a  gigantic  packing-case.  The  mill,  of  wliich  you 
are  speaking,  baa  been  taken  down,  in  consequence  of  its 
use  having  been  superseded  by  the  introduction  of  steam. 
It  was  erected  by  Captain  Hooper,  who  also  built  a  similar 
one  at  Mai^te.  It  consisted  of  a  circular  wheel,  having 
large  boards  or  vanes  fixed  parallel  to  its  axis,  and  arranged 
at  equal  distances  from  each  other.  Upon  these  vanes  the 
wind  could  act,  so  as  to  blow  the  wheel  round ;  but  had  it 
acted  upon  the  vane  at  both  sides  of  the  wheel  at  once,  it  is 
evident  that  it  could  not  have  had  any  tendency  to  turn  It 
round ;  hence,  one  side  of  the  wheel  was  sheltered,  while 
the  other  was  submitted  to  the  full  action  of  the  wind. 
For  this  purpose  it  was  enclosed  within  a  large  cylindrical 
framework,  furnished  with  doors  or  shutters,  on  all  sides, 
to  open  at  pleasure  and  admit  the  wind,  or  to  shut  and  stop 
it.  If  all  the  shutters  on  one  side  were  open,  whilst  all 
those  on  the  opposite  side  were  closed,  the  wind,  acting 
witli  undiminished  force  on  the  vanes  at  one  side,  whilst  the 
opposite  vanes  were  under  shelter,  turned  the  mill  round  ; 
but  whenever  the  wind  changed,  the  disposition  of  the 
blinds  was  altered,  to  admit  the  wind  to  strike  upon  the 
vanes  of  the  wheel  in  the  diiectioQ  of  a  tangent  tu  the 
circle  in  whicli  they  moved." 

"  Well ;  have  you  any  other  machine  to  explain  to  your 
seholai-a  ?"  asked  tlie  vicar ;  for  I  am  anxious  to  present 
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whicli  I  have  proviied  for 


>  them  the  me 
esiruuti  of  doing' 
D  exhibit  whicli 


them  with  a  bow  aiid 
their  amusement." 

"I  will,  if  you  pleaae,  first  describe 
chanism  of  the  smoke-jack;  and  I  am 
ao,  as  I  have  a  very  pleasing  e\penment  t( 
is  founded  upon  the  same  principh 

Mr.  Seymour  then  deacribed  the  more 
this  machine.  It  consisted,  he  said,  of  a 
of  thin  fllieet-iron,  arranged  in  a  circle, 
as  here  represented,  hut  all  set  ob- 
liquely at  a  proper  angle  of  inclination 
Its  action  was  explained  in  Ihe  follow 
In^  manner : — When  a  fire  is  kindled 
in  the  chimnej,  the  air,  uliich,  by  ifs 
rarefaction,  immediate!}  tends  to  as 
cend,  strikes  on  the  surfoces  of  the 
inclined  vanes,  and  by  a  resolution  of  forces,  -miliar  to  ihat 
already  explained,  causes  the  spindle,  to  which  they  are 
affixed,  to  turn  round,  and  consequently  communicates  the 
same  motion  to  the  spit  The  brisker  the  fire  becomes,  the 
quicker  mil  the  machine  mote,  because  in  that  case  the 
air  ascends  with  greater  rapidity 

"  I  will  now  exhibit  to  you  a  mechanical  amusement 
which  IS  founded  on  the  same  principle  Fetch  me  the 
piece  of  pasteboard  which  lies  on  the  library  table  ' 

The  pasteboard  was  produced,  and  Mr,  Seymour  de- 
scribed upon  it  a  spiral,  similar  to  that  which  is  represented 
in  the  annexed  figure,  The  spiral  was  cut  out,  and  ex- 
tended, by  raising  the  centre  above  the  tirst 
revolution.  It  was  then  suspended  upon  a  / 
small  spit  of  iron,  which  had  been  previously 
prepared,  by  applying  the  centre  or 
of  its  spiral  to  its  point.  The  whole  v 
placed  on  the  top  of  a  warm  stove  (the  application  of  a 
lamp  would  have  answered  the  same  purpose),  and  the 
machine,    to  the   great  delight  and  astonishment  of  the 
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children,  soon  put  it«elf  in  motion,  and  turned  without  the 
assistance  of  any  apparent  agent.  The  agent, 
however,  in  this  case,  was  the  air,  which,  being 
rarefied  by  the  contact  of  a  warm  body,  as- 

\  ceniled,  and  thus  produced  a  current.  The 
'  accompanying  sketch  may  render  this  experi- 
it  more  intelligible  to  the  reader. 
riie  vicar  observed,  "  thai,  to  him,  the  es- 
periment  was  perfectly  novel ;  alihough  he 
remembered  having  seen  what  he  now  sup- 
posed must  have  been  a  similar  contrivance,  but  which, 
until  tiiat  mriment,  he  had  always  considered  as  the  etiect 
of  clockwork." 

'  And  what  might  that  have  been  ?"  a.~ked  Mr.  Sey- 

"  The  revolution  of  a  serpent,  which  I  noticed  in  several 

[idows  in  X>ondon,  during  a  late  illumination.'' 

"  Undoubtedly ;  it  was  nothing  more  than  a  spiral,  so 
painted  as  to  resemble  that  reptile,  and  which  owed  its 
1  to  the  action  of  air  heated  by  a  lamp  placed 
beneath  it." 

"Now,  then,"  exclaimed  the  vicar,  "let  us  direct  our 
attention  to  the  bow  and  arrow ;  see  the  present  I  hava 
provided  for  you,  Tom  !" 

So  saying,  the  worthy  clergyman  prodnced  a  bow  and 
a  number  of  arrows,  together  with  a  target ;  which,  at  his 
desire,  had  been  sent  from  London. 

"I  think,"  observed  Mr.  Seymour,  "that  you  should 
accompany  your  gift  with  wme  account  of  archery,  or  the 
art  and  exercise  of  shooting  with  the  bow  and  arrow," 

"  That  will  I  readily  do,"  replied  Mr.  Twaddleton ;  who 
accordingly  proceeded  as  follows : — 

"  The  bow  is  the  most  ancient  and  universal  of  all 
weapons,  and  lias  been  found  to  obtain  amongst  ihe  most 
barbarous  and  remote  nations.  In  the  days  of  David  the 
practice  of  the  bow  would  appear  to  have  been  so  g;enerai, 
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speech.  Lnel,  vbm  IiIfim^  U>  mh,  np  oT  Jo«ph, 
*  the  onAcra  hat*  M*cl<r  gnefwd  kaa,  aad  iket  ■!  Uh,  avl 
hated  himi  bat  Us bw  abode  m  stmiBUi,  a^  the  xqm af 
hk  haada  woe  nade  «nag,  by  the  haadi  of  the  a^^ 
God  of  Jacob."* 

"  Its  eariiest  apfiBtioo  ««9  pmhablj  fix-  the  jtrpnf 
of  obtainii^  {bod,"  alwmul  Mr.  Semonr. 

-'  Yoar  coujeetnie  haa  the  «c^l  <rf'testiimnj,''  leplied 
the  vicar ;  "  when  Isiae  soil  E^au  to  the  (an^  be  said, 
'  Take,  I  ptar  thee,  thy  weapons,  thT  quiver,  ami  thy  bow, 
aad  go  oat  to  tbe  field,  and  take  me  ^ome  veai^on :''  and 
it  a  even  a  question,  whether  the  Saxvn  bow  was  ever 
used  by  the  Anglo-Saxons  and  Danes  fu"  any  other  purpose 
than  that  of  pracuritig  food,  or  pa$tinie ;  for  the  repre- 
sentation of  this  bow,  in  an  ancient  manuscript  f  of  the 
tenth  century,  show3  it  to  have  been  very  difierentlv  cod- 
strucled  from  what  one  might  espect  in  a  military-  weapon  : 
in  Kze,  too,  it  was  a  mere  toy,  compared  with  the  bow  of 
succeeding  ages." 

"There  can  be  no  doubt  that  the  bow  and  arrow  was 
employed  for  the  purpose  of  killing  animata  fur  fouil  from 
the  earliest  times ;  but  ils  principal  interest  b  derived  from 
its  military  applications :  will  you,  therefore,  give  lis  a 
sketch  of  ils  history,  and  contiuit  yourself  to  its  practice  aa 
a  warlike  instrument  in  England  ?" 

"  And  may  1  also  beg  of  yoti,  ray  deiir  sir,"  added  Mrs- 
Seymour,  "to  explain  the  different  twrms  which  nrc 
employed  to  denote  its  parts  and  iip]ilications  ?  8ucli  in- 
formation will  be,  just  now,  highly  acceptable  (o  iiu>,  us  I 
am  reading  some  romances,  in  whicli  tliuse  terms  are  coti- 
slantly  occurring." 

"  You  shall  be  obeyed,  madam,"  replied  the  vicar,  with 
a  courteous  smile. 

"  We  are,  probably,  indebted  to  the  Normuii  coiiqm»t 

•  Gon.  ili«.  2.1,  ai.  t  M!*.  C<ili.  Clauil.  R.  IV. 
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for  tbe  introduction  of  the  bow  and  arrow  as  a  hostile 
weapon  ;  but,  before  I  enter  upon  that  subject,  it  is 
necessary  to  state,  that  the  bows  in  use  in  England  have 
been  of  two  kimls,  the  common  or  long  how,  and  the  crOM 
bow.  The  former  does  not  require  any  description  from 
me :  tlie  latter,  or  Arbiilet,  as  it  was  called,  (from  Arba- 
lesta,  i.  e.  arcu-balisla,  a  bow  with  a  sling,)  consiats  of  a 
steel  bow,  fastened  upon  a  stock,  and  is  dischai^ed  by 
means  of  a  catch,  or  trigger,  which  probably  gave  rise  to 
the  luck  upon  the  moderu  musket." 

"  Excuse  the  interruption,"  said  Mrs.  Seymour;  "  but 
do  allow  me  to  ask  whetlier  Arquebusade  does  not  derive 
its  name  from  its  having  been  formerly  applied  to  wounds 
inflicted  by  the  cross-bow  or  Arbalet  ?  " 

"  I  thank  you,  madam  s  that  etymology  is  entirely  new 
to  me,  anil  will  explain  the  medical  name.  Aqua  vulttera- 
ria,  wliich  has  been  applied  to  that  spirit." 

The  vicar  now  proceeded  without  further  interruption. 

"  The  invention  of  cross-bows  is  said  by  ancient  writers 
to  have  come  from  the  Sicilians.  They  were  first  used  in 
England  by  the  Normans  at  the  battle  of  Hastings ;  and 
a  quarrel  or  bar-bolt  (which  is  synonymous  with  the  arrow 
of  the  long-bow)  was  the_immediate  cause  of  Harold's  death. 
In  the  reign  of  Stephen,  in  1 139,  the  second  council  of  La- 
teran  prohibited  their  use ;  and  some  historians  assert,  that 
they  were  not  again  used  in  this  country  till  the  reign  of 
Riciiard  I.,  whose  death,  occasioned  by  one  at  Chaluz, 
was  considered  as  a  judgment  on  his  impiety.  From  the 
death  of  Richard  till  the  splendid  victories  of  Edward  III., 
we  hear  little  of  the  cross-bow  as  a  military  weapon.  Its 
use  appears  to  have  been  principally  confined  to  the  sieges 
of  fortified  places,  and  to  sea-fighls.  In  1346,  at  the  battle 
of  Cressy,  a  large  body  of  Genoese  soldiers,  who  were  par- 
ticularly expert  in  its  management,  were  in  the  service  of 
the  French ;  hut  at  the  commencement  of  the  action,'  a 
sudden  shower  wetted  the  strings  and  prevented  the  archers 
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from  doing  their  usual  esecution,  wiiile  the  English  were 
still  capable  of  aniioyiiig  tlieir  eoemies  by  the  long  bow  with 
complete  Buccesa ;  botli  this  victory  and  that  of  Poicliers, 
ten  years  afterwards,  were  chiefly  ascribed  by  the  EJiglish  to 
their  archers.  In  1403,  at,  the  battle  of  Siirewsbury,  where 
Hotspur  was  slain,  tiie  arcliers  on  butli  sides  did  rerrible 
execution  ;  and  the  victory  of  Agincourt,  in  1415,  was  en- 
tirely owing  to  their  skill.  Under  Edward  IV.  an  ordi- 
nance was  made,  that  every  Englishman  and  Irishman, 
dwelling;  in  England,  should  have  a  bow  of  iiin  own  height, 
to  be  made  of  yew,  wych,  hazel,  ash,  or  any  other  season- 
able tree,  accorrling  to  their  power.  By  Henry  VII.  and 
his  son  Henry  VIII.  the  use  of  the  cross-bow  was  entirely 
Forbidden  ;  and  a  penalty  of  ten  pounds  was  to  be  inflicted  on 
every  man  in  whose  house  one  inigiit  befoiind.  From  this 
time  they  seem  to  have  been  chiefly  used  for  killing  deer.* 
Henry  VIII.  compelled  every  father  to  provide  a  long-bow 
and  two  arrows  for  his  son  at  seven  years  old.  Edward 
VI.,  Elizabeth,  and  .Tames,  all  encouraged  archery ;  John 
Lyon,  who  founded  Harrow  school  in  1590,  two  years  be- 
fore ilia  death,  drew  up  rules  for  its  direction,  whereby  the 
amusements  of  the  scholars  were  confined  to '  driving  a  top, 
tossing  a  hand-ball,  ninning,  and  shooting.'  The  last- 
mentioned  diversion  is  iri  a  nmnner  insisted  on  by  the 
founder,  who  requires  all  parents  to  furnish  tlieir  children 
with  bow-string,  shafts,  and  tresters,  to  exercise  shooting. 
A  silver  arrow  used  some  years  ago  to  be  shot  for  by  tiie 
young  gentlemen  of  that  scliool." 

The  vicar  concluded,  and  received  tlie  thanks  of  the 
party  for  the  interesting  information  he  Iiad  afibrded  tliem. 

"  There  is  one  circumstance  connected  with  the  mili- 
tary history  of  the  long-bow,"  said  Mrs,  Seymour,  "  which 
has  somewhat  surprised  me ;  and  that  is,  why  it  should  so 
long  have  continued  in  estimation  after  the  use  of  guti- 
powder." 

'  See  SliokapcBrc's  ncnrj  VI. 
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"  That  circumstance,"  replitsJ  her  huabaiid,  "  will  cease 
to  astonish  yoti,  when  you  remember  tliat,  until  the  last 
century,  muskets  were  very  unwieldy  instruments;  they 
were  never  used  witiiout  a  rest,  fiad  no  bayonets,  and 
could  not  be  so  frequently  discharged  as  they  are  at 
present." 

"  Come,"  said  the  vicar,  "  I  perceive  that  the  children 
are  impatient  to  try  their  skill  with  their  new  instrument ; 
let  us  walk  out,  and  I  will  play  the  Scythian"  upoa  this 


"  Now,  Tom,"  cried  Mr.  Twaddleton  ;  "  we  must  have 
an  object.  Let  me  see.  Shall  it  be  the  '  but,'  'pricke,' 
ar  '  roaver'?^  Come,  try  whether  you  can  hit  yonder 
g;ate-post.     Take  your  bow,  and  here  is  an  arrow." 

Tom  took  the  buw,  and,  placing  the  arrow  ou  the  string, 
was  about  to  draw  the  latter,  when  the  vicar  exclaimed, 
"  Stop — stop ;  you  must  pull  back  your  hand  to  your  right 
^r,  in  order  to  shoot  the  arrow ;  whereas  you  have  placed 
the  bow  directly  before  you,  and  are  about  to  return  your 
hand  to  the  right  breast." 

"  I  tliought,"  said  Tom,  "  that  was  the  proper  posi- 
tion; for  I  remember  reading;  of  the  Amazonian  women, 
who  are  said  to  have  parted  with  their  right  breasts,  lest 
they  should  prove  an  impediment  to  their  using  the  bow."" 

"I  do  not  mean  to  assert,"  replied  the  vicar,  "tliat  there 
is  not  ample  classical  authority  for  your  proceeding.  The 
Amazons  undoubtedly  shot  their  arrows  in  such  a  position ; 
and  so,  in  truth,  did  the  primitive  Grecians ;  ^  although 

•  The  ancient  nobility  of  Greece  were  iaBtrncled  hy  Oifl  Scyttiana 
in  ttie  use  of  the  bow,  which  in  those  days  puBBCd  for  a  most  princely 
education.— i'oMiT,  Arch.  Crar.  torn.  ii.  1.  iii.  cup.  4.  Aipiin.  Lex. 
Jtfiitt.  ii.  260. 

t  The  'but'  wass  level  msrlt ;  the  'pride,'  a  mark  of  cnmpnas,  but 
oerti^n  in  ita  diatance ;  the  '  roorer '  was  a  mark  of  uncertain  length. 

t  Thus,  PBudaruB  in  the  fourth  Iliad  :— 

Till  the  barb's  point  approoch  the  circling  bow." 


f  Chap.  SVl.         MADE   SCIENCE    IN   EARNEST.  273 


^K  Cha| 

^H  the  ancient  Persians  drew  ihe  arrow  to  the  ear,  according 

^H   to  the  t'afihion  of  later  ages,  and  ivliich  I  greatly  prefer  for 

^K   its  superior  convenience.     In   all  tlie  Assyrian  sculptures 

^M   in  the  British  Museum,  it  may  be  seen  that  the  arrow  is 

^K   universally  drawn  to  the  ear  or  cheek.      You  tony  also 

K^    recollect,  as  you  have  been  lately  reading  '  The  Tales  of  a 

Grandfather,'  that  the  superiority  of  the  Eng'lish  archers 

was  ascribed  to  this  mode  of  usiti<i:  their  bows;  the  wordH 

of  Sir  W.  Scott,  if  I  rightly  recollect,  are  these :— '  The 

I  archers  of  England  were  taught  to  draw  the  bow-string 
to  their  right  ear,  while  other  European  nations  only  drew 
it  to  the  breast.'  Now,"  continued  the'vicar,  "  if  you  try 
the  difference  of  these  postures,  you  will  find  that  a  much 
longer  arrow  can  be  drawn  to  the  ear  tiian  to  Ihe  breast, 
because  the  right  arm  has  more  room." 
The  party  now  amused  themselves  for  some  time ;  each 
shootiag  in  his  turn  at  the  mark  which  was  chosen  for  the 
trial }  and  with  a  success  which,  considering  it  was  their 
first  attempt,  the  vicar  declared  to  be  "  quite  marvellous, 
and  that  Tom  would  in  time  become  a  second  Eurytos."  • 

At  the  conclusion  of  the  sport,  Mr.  Twaddleton  informed 
his  friends  that  parochial  duties   required    his  attendance 

tat  the  vestry,  hut  Mr.  Seymour  (old  him  that  he  should 
expect  his  company  in  the  evening. 
It  was  Just  six  o'clock,  when  the  sound  of  the  porter's 
bell,  and  the  rolling  of  carriage- wheels,  announced  the 
approach  of  some  imporiaiit  stranger  lo  the  Lodge.  It  wa^ 
Miss  Villers.  "Were  this  a  romance  rather  than  an  in- 
structive history,  we  sliould  at  once  charge  our  pencil  witli 
the  glowing  hues  of  the  rainbow,  ami  proceed  to  colour  the 
outline  which  Ihe  imaginatiun  of  the  reader  must  have 
already  sketched  :  but  the  cliaracter  of  the  present  compo- 
sition fortunately  renders  such  a  task  unnecessary  ;  we  say 
"  fortunately,"  for  tlie  magazines  of  romance  have  actually 

aklU    in    archery,— 


^ 
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become  insolvent  from  the  ouinerous  and  heavy  drafts  of 
the  novel- writer ;  the  regions  of  fancy  have  been  so  de- 
spoiled of  their  blossoms,  that  scarcely  a  flower  can  be 
culled  by  him  who  would  entwine  a  garland  for  the  brow 
of  his  heroine ;  and  such  even  aa  may  have  escaped  the 
gnup  of  this  voracious  horde,  will  be  found  to  have  &ded 
under  the  withering  influence  of  those  insects  of  literature, 
which,  fluttering  or  creeping  about  their  petals,  have  ren- 
dered their  fragrance  pestilential,  and  turned  their  honey 
into  bitterness.  Where  can  be  found  the  emblem  of  that 
damask  lip  which,  arched  like  the  bow  of  Cupid,  shot  an 
unerring  dart,  whenever  a  smile  rela^ted  its  tension?  We 
might  describe  the  perfect  symmetry  of  her  form,  but  what 
language  could  convey  to  the  mind's  eye  the  witcheries 
with  which  the  Graces  had  surrounded  it  ?  we  might  de- 
pict the  features  of  her  countenance,  but  how  could  we 
catch  and  fix  the  varying  eKpressions  which  lighted  it  up 
with  the  magic  glow  of  intelligence  ?  We  must,  therefore, 
exercise  the  judgment  of  Timanthes,  and  leave  the  reader 
to  ihe  sway  of  his  own  imagination. 


1 
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CHAPTER    XVII. 


On  the  following  morning,  Miss  Villers,  uccompanied  by 
her  friends,  proceeded  to  Osterley  Park,  to  poy  her  compli- 
ments to  Major Snapwell,  and  to  add  iier  entreaties  to  those 
of  Mr.  and  Mrs.  Seymour  to  induce  the  venerable  major 
to  spend  a  few  days  at  Overton  Lodge,  The  children,  of 
course,  had  a  holiday  ;  but  was  it  a  holiday  ?  Tom  and 
his  sister  have  been  frequently  heard  to  declare  that  they 
neverpassed  a  more  dull  and  listless  day ;  and  on  resuming 
their  scientific  sports,  their  manner  sufficiently  testified  that 
increased  pleasure  which  always  accompanies  our  return  to 
an  ^reeable  occupation. 

"  Mr.  Twaddleton,"  said  Miss  Villers,  addressing  the 
worthy  vicar  as  he  entered  the  library  at  Overton,  •'  I  am 
happy  to  say  that  Major  Snapwell  has  consented  to  pass 
a  few  days  with  us ;  but  to  this  promise  he  has  annexed  a 
condition,  and  I  hope  you  will  cheerfully  ratify  the  agree- 
ment of  which  I  have  ventured  to  approve.  It  is  that  our 
party  should  return  with  him  to  Osterley  Park,  and  assist 
in  planning  and  laying  out  his  flower-garden,  which  I  must 
admit  is,  at  present,  in  a  very  disorderly  and  undisciplined 
condition." 

"  Ha  !  Iia  I  ha  !— The  vicar  of  Overton,  and  a  Fellow  of 
the  Society  of  Antiquaries,  turned  Gentleman  Usher  in  the 
court  of  Flura !— Well,  well !  be  it  even  so — I  am  content," 


J 
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said  the  vicar,  "  sheltered  as  I  shall  be  under  the  hallowed 
wings  of  Lord  Bacoti,  Evelyn,  Pope,  Addison,  and  Shen- 
stone,  all  of  whom,  with  a  host  of  other  eminent  men,  have 
delighted  in  the  cultivation  of  the  flower-garden.  As  for 
myself,  I  am  a  true  lover  of  flowers,  not  only  for  their 
beauty,  of  Hhich  I  am  keenly  sensible,  but  for  their  cheer- 
ing influence  upon  the  poor  invalid,  languishing  on  the 
bed  of  sickness.  You  may  well  suppose,  my  dear  lady,  that 
as  a  Christian  minister  I  can  testify  lo  tlteir  soothing  and 
consolatory  influence. — How  often  have  I  during  my  paro- 
chial visits  seen  the  languid  eye  brighten,  the  cheek  glow, 
and  the  smile  of  pleasure  animate  the  pallid  countenance,  as 
I  placed  on  the  pillow  a  bouquet  of  flowers,  fresh  from  the 
garden,  and  steeped  in  all  the  richness  of  their  native  fra- 
grance !  they  were  welcomed  as  the  emlilems  of  hopeful  pro- 
mise, breathing,  as  it  were,  their  healthy  freshness  upon  the 
decaying  frame  of  the  sutferer;  and  arousing  the  faltering 
powers  of  life  through  the  influence  of  a  mysterious  sym- 
pathy," 

"  I  never  heard  a  more  eloquent  and  passionate  appeal 
in  favour  of  flowers,"  said  Miss  Villera. 

"  We  must  also  enlist  the  young  people  into  our 
service  upon  this  occasion,''  observed  the  vicar;  "for  if 
I  recollect  corree'ly,  Xenophon  in  his  Cyropsedia  repre- 
sents the  study  of  flowers  as  an  important  branch  of  the 
education  of  the  Persian  youth.'' 

"1  am  no  stranger,"  replied  Miss  Villers,  "to  the 
scheme  in  wliich,  with  Mr.  Seymour,  you  have  been  so 
laudably  engaged,  to  divest  science  of  its  sterner  aspect ;  it 
is  a  subject  which  greatly  interests  me,  and  I  shall  be  most 
happy  in  being  allowed  lo  become  one  of  your  pupils  :  nor 
am  I  unacquainted,  sir,  with  the  advantages  wliich  your 
antiquarian  knowledge  has  conferred  ;  yon  have  garnished 
the  intellectual  banquet  with  some  of  tlie  choicest  flowers 
of  literature,  and  clothed  the  mouldering  remains  of  former 
limes  with  a  reviving  verdure," 
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"  Tou  do  me  far  too  much  honour,  madam,"  said  l.he 
vicar,  as  a  gracious  smile  flitted  oier  his  countenance ; 
"  but  I  rejoice  to  Rud  thnt  you  attach  a  becoming  iraportaoce 
to  the  researches  of  the  antiquary.  May  I  be  allowed  to 
hope  that  you  will  favour  me  with  a  visit  at  the  vicarage, 
and  inspect  my  poor  collection  of  antiques  ?" 

"  I  anticipate  a  great  treat,  I  do  assure  you,"  said  Miss 
Villere !  "  but  you  speak,  too  humbly  of  a  collection  which 
the  major  informs  me  contains  sonie  of  the  rarest  relics  of 

"  The  major,  madam,  is  no  doubt  a  judge,  an  excellent 

judge,    madam,   although  he   is  occasionally but    no 

matter — no  matter.  I  certainly,  as  he  justly  says,  do  possess 
some  few  remarkable  specimens.  I  have,  for  instance,  an 
undoubted  specimen  of  the  leathern  money  coined  by  John 
of  France ;  some  very  tolerable  samples  of  tapa-try  of  the 
'  high  and  low  warp ;'  a  aeries  of  sigilla  or  seals ;  as  well  as 
an  interesting  collection  of  impressions  in  was,  takeu  from 
grants  of  William  the  Conqueror,  and,  what  is  curious,  the 
colour  of  these  waxen  impressions  is  green,  witli  a  view,  as 
it  has  been  said,  to  signify  that  the  acts  should  for  ever 
continue  fresh  and  in  force." 

"  The  symbolical  interpretation  of  colours,"  said  Miss 
Villers,  "has  lately  engaged  my  attention,  and  I  iiave 
learnt  that  the  colour  of  the  falling  leaf  led  certain  nations 
to  adopt  yellow  as  the  symbol  of  mourning." 

"  More  poetical  than  just,"  observed  the  vicar,  "  for  be 
assured,  my  dear  lady,  that  black,  is  indicated  by  nature  as 
the  garb  of  mourning.  It  is  felt  by  the  senses,  and  acknow- 
ledged by  science.  It  is  the  emblem  of  darkness,  excluding 
that  joy  which  light  universally  imparts.  It  is  the  empfiatic 
emblem  of  death,  for,  were  the  emanations  from  the  sun 
suspended,  even  for  a  few  seconds,  all  nature  would  return 
to  chaos.  But,  quitting  this  digression,  let  me  resume 
the  thread  of  our  discourse..  "We  were  speaking,  I  think, 
about  my  collection  at  the  vicarage.     Well,  let  me  consi- 
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rier;  what  other  curioBitiea    have   I  to  display  for  your 

amiisemeiit  aiid  iipprobatiuu  ?  Boek-basiiis  ?  yes,  the  rock- 
ba^iiis  from  Carn-breh,  Ay,  madam,  you  will  be  quite 
astonished  at  a  specimen  which — "  At  this  iustant,  Mr. 
and  Mrs.  Seymour,  followed  by  the  children,  entered  the 
apartment,  and  abruptly  cut  the  tjiread  of  the  vicar's 
harangue. 

"What  do  I  hear?"  exclaimed  Mr.  Seymour;  "rock- 
basins  !  for  mercy's  sake,  my  dear  vicar,  let  us  not  again 
dive  into  those  horrid  basins  of  Druidiam  ;  I  verily  believe 
you  would  willingly  go  to  the  stake  in  defence  of  those 
supposed  pools  of  luslration." 

"  Well,  well,"  replied  the  vicar  pettishly ;  "  let  us  drop 
the  disputed  subject,  as  I  have  another  treasure  lately  ob- 
tained from  Cornwall,  which,  you  have  not  yet  seen— a 
sepulchral  stone ! — '  In  vestibulo  astat'  as  the  poet  has  it." 

"  Why,  I  never  observed  it  as  I  passed  through  the 
entrance,"  said  Mr.  Seymour. 

"  Excuse  me,"  observed  the  vicar,  "the  Vestibule,  if 
you  please.  You  doubtless  know  it  was  a  custom  amongst 
the  Romans  to  have  an  altar  sacred  to  Yesta  in  the  entrance 
of  their  houses,  and  hence  the  term.  But  I  beg  a  thousand 
pardons — '  veiiia  sit  dicto ' — I  am  perhaps  too  critical." 

"  Not  only  pardon,  but  thanks,  my  dear  sir,  for  the 
information  you  have  afforded  us,"  said  Mr.  Seymour,  in  a 
tone  of  conciliation. 

Miss  Viilers  was  now  invited  to  be  present  at  one  of  the 
scientific  conversations, 

"  I  shall  be  grateful  to  you  for  so  pleasing  a  privilege," 
observed  the  young  lady  i  "  and,"  continued  she,  "  may  I 
be  allowed  to  ask  whether  you  have  not  been  lately  teaching 
my  young  friends  the  operation  of  those  various  toys 
wiiieh  act  by  the  force  of  the  air  ?  the  object  I  have  in 
view  in  asking  this  question  you  shall  presently  hear." 

"  Papa  has  lately  taught  us  the  reason  of  the  kite's  ascent, 
and  the  action  of  the  squirt,  sucker,  and  pump,"  said  Tom. 
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"  So  I  uaderetood ;  and  before  you  proceed  witli  your 
sportive  phtlosophy,  I  hope  your  papa  will  allow  you  to  try 
whether  you  can  solve  an  enigma  I  have  composed  for  you." 

"  A  riddle  ! "  exclaimed  Louisa  ;  "  how  delightful ! 
Pray  read  it,  and  let  us  try  to  discover  its  meaning-," 

Her  father  tlien  opened  tlie  paper  with  which  Sliss 
Tillers  had  presented  liim,  and  read  as  follows : — 

'■  Mortal,  wouldst  Uioa  know  Inj  nurne, 
Scan  lie  powera  I  proudly  claim. 
O'er  thi£  gloU's  capacious  round 
With  (aiiy  sprigbtliiiHS  I  boimd ; 
O'er  sea  and  land  my  power  eilend*, 
To  every  herb  my  eaiB  descends. 
Did  I  withhold  m^  vital  brealb, 
Nature's  form?  would  eink  in  death. 
When  confin'd,  or  swiftly  drireo 
By  angry  spiriti  in  the  heuTen, 
My  wrath  ia  tlmnders  I  make  known. 
And  diacord  claimt  me  as  her  own. 
'Tis  love  of  freedom  makes  me  wild,— 
When  UQControU'd,  my  nature's  mild ; 
And  ofl  the  nympb,  in  dewy  grut, 
Seeks  solace  from  mj  plaintive  note ; 
O'er  lovers'  graves  I  waft  a  sigh, 
And  breathe  the  sound  of  sympathy. 
And  know,  ye  sons  of  AJhion's  isle. 
That  when  the  Hero  of  t^e  Nile, 
Midst  crowds  with  moumfiil  pomp  army'd. 
In  the  cold  lap  of  Earth  was  laid, 
I  eypipathieed  with  Britain's  tear, 
And  waved  the  banner  o'er  his  bier. 
'Tls  I,  who  from  the  trembling  Jyn 
Brentlie  tones  of  tove  and  soft  desire ; 
■Tisl,  the  spirit  of  the  shell, 
Who  mi  with  notes  the  listening  dell,- 
And  when  the  war-trump  sounds  alarm, 

Made  (Sptive  by  tlie  arts  of  man. 
My  various  sei-vices  began  i 
To  grind  hi!  com,  to  drain  his  lands, 
I  loon  was  huk'd,  lo  spare  his  bands. 
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Should  he  to  Foi'eign  climeB  proceed, 
Hb  jukei  me  like  the  udgLing  steed. 
And,  by  my  quick  but  easy  motion, 
He  traverses  the  storaij-  ocean. 
Hia  chiidren,  toi>,  my  presence  court. 
To  gire  them  lays,  and  molie  them  tport: 
Without  my  dd  their  Icltea  would  lie 
Aa  uaeleas  weights  that  ne'er  oonld  fly ; 
Their  humming-tops  would  soundlsM  spin, 
Unless  I  hrealhei  a  gpel!  within. 
The  modest  maid,  without  mv  power, 
Would  wittier  like  her  klndr^  Hower. 
Uuless  my  cup  of  sweets  she  «pB, 
Where  are  the  rubies  of  her  iip&l' 
Unless  my  glowing  rouge  she  seeks. 
Where  are  the  loses  of  her  cheeks  P 
What  art  again  eau  sti'ew  her  tresses 
With  half  the  graoe  my  skill  poBsewes  ? 
Et'o  goddeaees  are  repreaenteii 
la  dniperiea  which  1  inventid. 


9,  lai 
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As  ruffian-like  to  ra 

And  thuR  to  corioun  msn  rereal 

The  charms  you  modestly  couceal. 

Kevenge  the  deed.     Announce  my  name. 

For  now  you  know  the  pnweri  I  cUiim." 

"  Let  me  consider,"  said  Tom,  thoughtfully  ;  "  it  grinds 
our  corn,  and  drains  tlie  land — why,  tbat  must  be  a  mill," 

"  Nonsense !"  cried  Louisa,  "  liow  can  a  mill  carry  our 
ships  across  the  sea  ? — perhaps  it  is  canvas,'"  said  she,  at 
the  same  time  casting  an  inquiring  glance  at  tlie  vicar, 
which  the  reverend  gentleman  gravely  recognized,  by  ex- 
claiming, "  Davits  sum,  non  (Edipus."  At  that  moment 
Misa  Villere  whispered  in  the  ear  of  her  little  favourite, 
who  shortly  afterwards  exultingly  pronounced  it  to  be 
Aia.  *'  To  be  sure,"  said  Tom,  "  but  air  in  motion — it  is 
Wind." 

The  juvenUe  group  now  attentively  perused  the  enigma, 
in  order  to  discover  whether  its  different  parts  would  admit 
of  such  an  interpretation.     As  soou  as  they  arrived  at  the 


Chap.  XVII.         HADE  SCIENCE   IS   EAKXl^J-T.  281 

passage  io  which  nas  described  the  waving  of  the  banners 
over  the  bier  of  Nelson,  Mr.  Seymour  interrupted  them. 

"  It  so  happened,"  said  he,  ''  that  I  was  present  during 
the  awfiil  ceremony  of  Nelson's  interment  in  St.  Paul's ; 
and  never  siiall  1  forget  the  tiirilliiig  effect  which  was  pro- 
duced on  [he  assembled  multiiude,  by  the  solemn  movement 
of  the  banners  in  tlie  dome,  as  the  bier  slowly  advanced 
xIoQg  the  nave  of  tbe  cathedral ;  and  which  was  accidentally 
occasioned  by  a  current  of  air  from  the  western  entrance, 
although,  to  the  eye  of  fancy,  it  seemed  as  if  some  attendant 
spirit  had  directed  the  colours,  under  which  the  hero  had 
bled  and  conquered,  to  oifer  tliis  supernatural  testimony  of 
respect  and  sorrow." 

Miss  Villers  observed  that  LouLsa  had  unquestionably 
eolved  the  riddle. 

"And  pray,  my  dear  Mr.  Twaildleton,"  said  Mrs.  Sey- 
mour, "  what  say  you  to  these  puzzles  and  rhyming  conun- 
drums? Do  you  hold  them  in  as  much  horror  as  you 
would  BO  many  pims?  " 

"  By  no  means,  my  good  madam.  An  enigma  is  a  per- 
fectly orthodox  species  of  composition  ;  aiid  is,  indeed, 
sanctioned  by  the  highest  authorities  of  antiquity." 

"  I  believe,"  observed  Mr.  Seymour,  "  that  tlie  pas- 
lime  of  riddle-making  was  extremely  popular  amongst  ihe 
Grecians.  Plutarch,  if  I  remember  correctly,  has  told  us 
that  the  girls  of  his  time  worked  at  knitting  or  sewing,  and 
that  tbe  most  ingenious  amongst  them  '  made  riddles.' " 

"The  most  ancient  riddle  on  record,"  replied  the  vicar, 
"  is  to  be  found  in  the  fourieenth  chapter  of  the  hook  of 
Judges." 

"  We  have  also  numerous  riddles  in  pro&ne  wiiteis  of 
ancient  date,"  observed  Mr.  Seymour. 

"  Did  you  ever  read  of  that  invented  by  Cleobulus,  one 
of  the  seven  wise  men  of  Greece,  who  lived  570  years  be- 
fore Christ?  "  inquired  the  vicar. 

"  Pray  be  so  kind  as  to  relate  it,"  said  Tom. 
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Mr.  Twaddleton,  in  compliaace  with  this  request,  pro- 
ceeded as  follows : — 

"  There  is  a.  fether  with  twice  six  soos :  these  soos  have 
each  thirty  daughters,  whu  are  parti-colouied,  having  one 
clieek  white,  the  otiier  black.  They  never  see  each  other's 
&ces,  Dor  live  above  twenty-four  hours." 

"  A  very  strange  and  uDsotuable  fimily !"  observed  Louisa. 

"I  should  never  guess  it,"  said  Tom,  "if  I  were  to  tiy 
for  a  whole  year." 

"  You  have  nevertheless,  my  boy,  just  pronounced  the 
name  of  the  said  father,  and  that,  too,  after  a  single  mo- 
ment's consideration,"  replied  the  vicar. 

"  The  name  of  the  father  ?  how  ? — where  ?  " 

"It  ba  ybabI" 

"  A  year  I  "  exclaimed  the  astonished  boy. 

"A  year  I"  echoed  Louisa;  "to  be  sure  it  is  5  I  now 
see  it  all  clearly.  His  '  twice  six  sons  '  are  the  twelve 
mouths  ;  the  '  thirty  daughters  '  the  days  of  each  month ; 
and,  since  one  day  must  necessarily  pass  away  before  the 
next  can  arrive,  tliey  may  be  truly  said  never  to  see  each 
other's  faces." 

"  Admirably  expounded ! "  cried  the  vicar. 

"  And  each  day,"  added  Tom,  "  is  certainly  '  parti-co- 
loured,' as  it  is  made  up  of  light  and  darkness." 

The  vicar  here  observed  that  the  classical  mytli  of 
Castor  and  Pollux,  who  were  said  '  to  live  and  die  alttir- 
uately,'  would  admit  of  a  similar  interpretation.  "  Aecord- 
ing  to  Eustatius,"  said  he,  "they  represented  the  two 
liemiaplieres  of  tlie  world,  the  one  of  which  being  enlight- 
ened by  the  sun,  the  other  must  consequently  be  at  that 
time  in  darkness.     Homer  thus  alludes  to  them  ;■ — 

'  Anil  lire  nltenuile,  imd  allemiite  die: 
Id  hi^ll  benpatJi,  i>q  earth,  in  heaven  above, 
Reigu  ibe  twin  goiia,  the  faT'rife  sons  uf  Jove.'" 
Mr.  Seymour  here  informed  the  party  that  ii  was  ] 
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iiLtention  to  enter  upon  tbe  coDsideratiuu  of  sucli  toys  as 
produced  souuda. 

"  I  suppose  you  mean  the  whistle,  wlii;{'gig,  and  hum- 
ming-top," observed  Tom. 

"  Tour  papa,  no  doubt,  alludes  to  the  crepundia  *  of 
classical  recollections,"  said  the  vicar,  "  and  I  greatly 
approve  of  the  arrangement ;  siiice  our  last  lecture  em- 
braced the  operations  of  the  atmosphere,  a  subject  with 
which  the  nature  of  sound  is  iotimately  connected." 

"  We  have  lately  considered  the  phenomenon  of  wind, 
as  produced  by  the  motions  of  the  atmosphere,  and  I  now 
propose  to  investigate  another  species  of  agitation  of 
whioh  the  air  is  susceptible,  a  kind  of  vibratory  or  tremu- 
lous motion,  which,  striking  on  the  drum  of  the  ear,  pro- 
duces SOUND." 

"  Is  it  the  air  which  produces  sound  ?  "  said  Louisa,  with 
much  surprise;  "I  thought  it  was  always  occasioned  by 
the  vibrations  of  solid  bodies.  Well  do  I  remember,  when 
Tom  struck  the  finger-glass,  that  you  immediately  silenced 
the  sound  by  placing  your  hand  upon  it,  and  which  you  told 
us  stopped  the  vibration  of  the  glass,  and  so  destroyed  the 
sound." 

"  You  speak  the  truth,  but  not  the  whole  truth,"  replied 
her  father.  "  Sound  is  undoubtedly  the  result  of  certain 
motions,  or  vibrations,  produced  in  sonorous  bodies, 
but  these  vibrations  are  communicated  to  the  air,  and  from 
thence  to  the  ear,  in  a  manner  wliich  I  sliall  presently 
explain." 

"  Do  you  mean  to  say,  papa,  that,  if  air  were  entirely 
excluded,  bodies  would  be  incapable  of  producing  sound 
when  si  ruck  ?  " 

"Not  exactly.  Air  is  the  usual  conductor  of  sound,  and, 
unless  some  other  medium  be  substituted,  the  removal  of 
it  would  prevent  a  sonorous  body  from  communicating  any 

•  ■'  Chepdrdia,"  noisy  toys.  They  were  cnrriod  with  the  hridc'a 
utemlla,  in  procession  to  her  husbuiiil'B  bouse,  in  BoticipBtion,  uo 
doubt,  of  ■  rising  genetfttion. 
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Upon  the  sai 
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>  tlie  ear.  Liquids,  however,  are  capable  of  coq- 
veyiiig  the  vibratory  motion  to  the  organ  of  hearing  ;  for 
souud  can  be  heard  under  water.  Solid  bodies  will  also 
convey  it,  and  in  a  much  more  perfect  and  rapid  manner 
(47) ;  thus  the  slightest  scratch  with  a  pin,  upon  one  end 
of  a  long  piece  of  timber,  will  be  distinctly  heard  on  apply- 
ing the  ear  to  its  opposite  extremity.  The  tramping  of  a 
horse  is  to  be  perceived  at  a  greater  distance  by  listening 
with  the  ear  in  contact  with  the  ground,  than  by  attending  to 
the  sound  conveyed  through  the  air ;  and  hence,  amongst 
ribes,  it  is  a  common  practice  to  ascertain  the 
I  enemy,  by  applying  the  ear  to  the  ground, 
me  principle,  if  we  place  our  ear  against  a 
all,  and  desire  a  persou  at  a  considerable 
distance  to  strike  it  once  ^vith  a  hammer,  it  will  be  heard 
twice,  the  lirst  sound  travelling  along  the  wall,  the  second 
through  the  air." 

"I  thauk  you  for  that  hint,"  said  the  vicar.  "I  now 
understand  the  principle  of  a  new  instrument  which  Dr. 
Doseall  employs  for  examining  tlie  pulsations  of  the  heart. 
He  places  the  end  of  a  wooden  rod  upon  the  breast,  and, 
applying  the  other  extremity  to  his  ear,  declares  that  the 
sounds,  thus  conveyed  to  it,  enahle  him  to  form  the  most 
accurate  opinion  in  cases  of  diseased  chest." 

"  In  ihe  same  manner,"  observed  IVIrs.  Seymour,  "  that 
you  may  hear  the  boiling  of  the  tea-kettle,  by  placing  the  end 
of  the  poker  on  the  vessel,  and  applying  your  ear  to  the 
handle." 

"  I  do  not  exactly  imdersland  what  you  mean  by  a 
sonorous  hody.  Will  not  every  body  produce  a  sound 
when  struck  f  "  asked  Fanny. 

"  Those  bodies  are  called  timorous,  which  produce  clear, 
distinct,  regular,  and  durable  sounds,  such  as  a  bell,  a  drum, 
musical  strings,  wind  instruments,  and  so  on." 

''  And  upon  what  does  this  peculiar  property  depend?  " 
inquired  Turn. 
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Before  I  answer  that  quesiion,  I  must  esplain  the  sup- 
posed naiure  of  titow  vibrutians  of  the  air,  upon  which 
sound  depends ;  you  will  then  readily  perceive  why  one 
species  of  matter  should  be  better  calculated  tlian  another 
for  exciting  them.  It  is  generally  believed  that  sound  is 
conveyed  through  air  by  a  succession  of  pulsations  similar 
to  tho^e  wiiich  are  occasioned  on  the  surface  of  smooth 
water  by  throwing  a  pebble  iiito  it.  This  at  first  produces 
a  small  circular  wave  round  the  spot  in  which  the  stone 
falls ;  tiie  wave  spreads,  aud  gradually  communicates  its 
motion  to  the  adjacent  waters,  producing  similar  waves  to  a 
considerable  extent,  Tlie  fame  kind  of  waves  are  produced 
in  the  air  by  the  motion  of  a  sonorous  body,  which  will  of 
course  be  in  the  centre,  and  the  waves  or  pulsations  will 
diminish  in  strength  as  they  recede  from  that  centre,  until 
Bt  last  they  become  too  weak  to  produce  any  effect  on 
the  ear." 

'•  When  I  strike  a  bell,  tlo  I  prciuce  exactly  the  -lame 
motion  in  the  air,  that  I  do  in  the  water  by  throwing 
a  stone  into  it?"  asked  Louisa. 

"  With  this  (iifFurence,"  replied  her  fiither,  "  that,  as 
air  is  an  elastic  fluid,  the  motion  does  not  consist  of 
regularly  eslending  waves,  but  of  vibrations,  which  are 
composed  of  a  motion  forwards  and  backwards  ;  the  undu- 
lations of  the  air  differ  also  from  those  of  the  water,  in  not 
being  confined  to  a  plane,  but  in  diverging  in  all  directions 
from  the  centre ;  or,  in  other  words,  the  aerial  undulations 
are  spherical," 

"  It  is  a  very  puzzling  subject,"  cried  Tom. 

"  I  catmot  understand,"  said  Louisa,  "  bow  the  motion 
of  the  air  can  extend  so  as  to  convey  sound  to  a  itistance,  if, 
as  papa  says,  the  air  moves  .backwards  as  well  as  forwards." 

*'  I  see  your  difKculty,  and  will  endeavour  lo  remove  it ; 
attend  to  me.  The  first  set  of  undulations  which  are  pro- 
duced immediately  around  the  sonorous  body,  by  pressing 
against   the  contiguous  air,  condense  it.     The  condensed 
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air,  though  impelled  forward  by  the  pressure,  re-acts  oa  the 
first  set  of  undulations,  driving  them  back  again.  The 
secDDii  set  which  have  been  put  in  action,  in  tlieir  turn, 
communicate  their  motion,  and  are  themselves  driven 
bacit  by  re-action.  Thus  there  is  a  succession  of  waves  in 
the  air,  correa ponding  with  the  succession  of  waves  in  the 
water." 

"  Now  I  understand  why  sound  requires  some  time  to 
travel  from  a  distant  object  to  the  ear,  as  yon  explained  to 
us  upon  a  former  occasion,"*  said  Louisa. 

"  But  you  have  not  yet  told  us  what  renders  a  body 
sonorous,"  observed  Tom. 

"  Its  elasticity :  a  ball  of  damp  clay,  whieli  does  not 
possess  this  property,  will  produce  no  otiier  sound  when 
struck,  but  that  which  arises  from  the  condensation  of 
the  small  portion  of  air  between  the  clay  and  the  hammer 
which  strikes  il.  A  hollow  ball  of  brass  will  produce 
more  sound,  because  it  is  elastic ;  but  still  very  little  effect 
will  arise  from  this,  since  a  ball  is  the  worst  shape  for 
adraiiting  of  vibration,  on  account  of  its  forming  an  arch, 
or  dome,  in  every  direction,  so  that  one  part  stiffens  and 
sustains  the  other ;  but  if  such  a  ball  be  divided,  and  the 
edge  of  one  half  of  it  struck,  a  loud,  clear,  and  distinct 
lone  will  be  produced ;  because  a  hemisphere  will  admit 
of  the  exertion  of  elasticity,  or  of  momentary  change  of 
figure,  which  is  conducive  to  the  perfection  of  sound  ;  and 
accordingly  the  bells  used  for  clocks,  and  for  musical  pur- 
poses, have  generally  such  a  figure." 

"  I  see,  clearly,"  said  Louisa,  "  that  it  is  the  vibration 
of  a  sonorous  body  that  communicates  the  necessary  mo- 
tions to  the  air ;  and  I  suppose  that  a  body  vibrates  in  pro- 
portion to  its  elasticity." 

"  Certainly  it  does :  but  to  render  this  subject  still  more 
intelligible,  I  have  prepared  a  diagram." 
Mr.  Seymour  then  exhibited  a  figure,  of  which  the  an- 
*  See  page  3S. 
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Bexed  is  a  copy,  aad  proceeiied  to  explain  it  . 
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Tou  are  well  aware  that  an  elastic  body,  after  liaving 
been  struck,  not  only  retoms  to  its  fomier  situation,  but, 
liaving;  acquired  momentum  by  its  velocity,  like  the  pen- 
dulum or  swing,"  springs  out  on  the  opposite  side.  If, 
then,  I  draw  the  string  A  B,  which  is  made  fast  at  both 
ends,  to  c,  it  nill  not  only  return  to  its  orig^inal  position, 
but  proceed  onwards  to  \>.  This  is  the  first  vibration,  at 
the  end  of  which  it  will  retain  suffident  velocity  to  bring 
it  to  E,  and  back  again  to  f,  whicli  constitutes  its  second 
vibration ;  the  third  vibration  will  carry  it  only  to  G  and 
H  aud  so  on,  till  the  resistance  of  the  air  destroys  its 

"  That  is  exactly  like  the  swing  or  pendulum,"  said 
Tom. 

"  Aa  you  are  struck  with  the  resemblance,  lake  care 
and  preserve  the  remembiance  of  it ;  for  I  shall  hereafter 
have  occasion  to  revert  to  it." 

"  As  I  DOW  understand  how  sound  is  produced  and  car- 
ried to  a  distance,  I  should  much  tike  to  learn  the  cause 
of  different  tones,"  said  Louisa. 

"  Fond  as  you  are  of  music,  my  dear  Louisa,  I  am  not 
surprised  at  the  wish  you  have  Just  expressed  to  become 
acquainted  with  the  nature  of  musical  sounds;  I  shall, 
therefore,  endeavour  to  convey,  in  as  simple  a  manner  as 
possible,  the  theory  which  lias  been  proposed  for  their 
explanation,  I  think  you  will  immediately  perceive  that, 
if  the  aerial  waves,  which  I  liave  endeavoured  to  describe, 

•  Kecpage  1G6  rt  ki;. 
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should  be  itregulur.  or  run  into  eacli  other,  t]i(;re  must 
anne  a  confusion  uf  so'indii ;  thus  ditcords  may  be  readily 
imagined  to  be  produced  whenever  a  second  vibration  shall 
commence  before  the  first  is  finished,  so  lui  to  meet  it  half- 
way on  it?  return,  and  interrupt  it  in  ils  course.  In  like 
manner  may  we  conceive  tlie  genera!  nature  of  those 
arraDgemeiits  upon  which  unison  and  concord  depend; 
where  the  vibratii>ns  are  performed  in  ec|ual  times,  the 
same  tone  is  produced  by  both,  and  they  are  said  to  be  in 
unison  ;  but  cojword,  as  you  well  know,  is  not  confined  to 
unison,  for  two  different  tones  liarmonize  in  a  variety  of 
cases.  If,  for  example,  the  particles  of  one  sonorous  body 
vibniie  in  double  the  time  of  another,  the  second  vibration 
of  the  latter  will  strike  the  ear  at  the  same  instant  as  the 
first  vibration  of  the  former ;  and  this  is  the  '  concord  of  an 
octave.'  When  the  vibrations  are  as  2  to  3,  the  coinci- 
dence will  be  at  every  third  vibration  of  the  quickest, 
whicli,  therefore,  is  tlie  next  degree  of  perfection,  and  b 
called  a  '  diapente,'  or  '  fifth,'  wliile  the  vibration  of  3  to 
4  will  produce  the  '  diatessaron,'  or  '  fourth  ;'  but  this  and 
the  next  which  follow  in  order  are  not  so  agreeable  to 
the  judicious  ear,  and  are  therefore  called    '  imperfect  eon- 

Louisa  here  inquired  whether  the  difference  in  the 
acuteiiess  of  a  sound  did  not  depend  upon  the  nature  of  the 
vibrations  ;  and  her  fiither,  in  reply,  stated  tiiat  it  depended 
entirely  upon  tlie  degree  of  quickness  witii  which  the 
vibrations  were  performed :  the  slower  the  vibration,  the 
graver  the  tone ;  the  quicker,  the  more  acute.* 

"  But,  if  I  strike  any  one  note  of  the  instrument  repeat^ 
edly,  whether  quickly  or  slowly,  it  always  gives  the  same 
tone,"  observed  Louisa. 

'■To   understand   that  fact,"  replied  her  fether,  "you 
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^M  must  remember  that  the  vibrations  of  bodies  are  regulated 

^P  bylaws  very  aimilar  to  those  of  the  pendulum;  consequently 

the  duration  of  the  vibrations  of  strings  or  chords  depends 

upon   their  lengtli  and  thickness ;  for  if  two  strings  of 

equal  magnitude,  but  with  their  lengths  as  2  to    1,   be 

equally  stretched,  their  vibrations  will  be  in   the  same 

.   therefore,    the  shortest  will  make  two  vibrations, 

I   while  the  longest  makes  one ;   but  the  vibrations  of  the 

I   game  string  will  always  be  the  same  whether  it  be  struck 

I  quickly  or  slowly,  upon  the  principle  of  the  isockrtmous 

I  property  of  the  pendulum,  already  described." 

"  Upon  my  word,  Mr.  Seymour,"  cried  Mr.  Twaddlefon, 

■'  you  are  getting  out  of  our  depth  ;   pray  let  us  take  leave 

V  of  thb  subject,  for  1  am  quite  sure  tliat  my  young  friends 

I  have  already  received  more  than  they  can  profitably  carry 

^  away." 

submit,  my  good  sir ;  and  in  return  for  my  compli- 
I  ance,"  said  Mr.  Seymour,  "use  your  influence  with  MiMs 
I  Villers,  and  induce  her  to  favour  us  with  a  practical  illus- 
\  tration  of  our  subject  upon  the  pianoforte." 

"Moat  cheerfully ;  but  my  intercession  is  quite  unneces- 
{    sary,  for  I  am  sure  that  our  fair  friend  is  no  disciple  of 
Tigellius."* 

"  I  am  ever  ready,  sir,  to  comply  with  the  wishes  of 
those  I  respect.     I  consider  the  caprice  which  our  sex  too 
often  displays  upon  these  occasions,  as  not  only  a  breacliof 
I  good  taste,  but  an  evidence  of  unpardonable  vanity." 

*  Horat.  Sat,  lib.  i.  mt.  3. 
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Aptek  llie  BCveral  convereatioa?i  related  in  the  foregoing 
pages,  the  reader  will  not  be  surprised  to  find  that  the 
opinion  of  the  vicar,  regarding;  the  superior  attainments  of 
MifisVillers,  had  daily  acquired  an  increasing  ascendancy; 
and  had  that  lady  been  free  and  disengaged,  and  could 
"  dear  Mr.  Twaddletou"  have  obtained  a  slice  of  one  of 
those  Scandinavian  apples  to  which  Mr.  Seymour  liad 
lately  alluded,  we  are  by  no  means  sure,  in  spite  of  Jiiti 
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bachelor  tenrlenciea,  that  the  current  of  his  admiration 
niig'ht  not  have  murmured  in  a  softer  channel : — but  that  is 
beside  our  present  purpose.  We  only  desire  to  impress 
upon  our  readers  the  higli  amount  of  respect  he  entertained 
for  her  abilities  and  judgment ;  and  ir.  was  under  such  a 
conviction  that  he  was  induced  to  submit  a  question  which 
gave  rise  to  the  learned  discussion  we  ar«  now  about  to 
relate, 

"  Pray  Miss  Villers,"  said  the  vicar,  "  may  I  be  allowed 
to  inquire  whether,  amidst  your  diversified  pursuits,  you 
have  ever  directed  your  iuquiries  into  the  nature  of  ancient 
music  ?  I  have  long-  been  convinced  that  it  must  have  been 
very  superior  in  power  and  effect  to  that  of  modern  times, 
although  I  am  well  aware  that  our  friend  Mr.  Seymour 
entertains  a  very  ditferent  opinion ;  and,  wilh  hia  usual 
banter,  tells  me,  that  all  my  crotchets  are  of  the  old 
school." 

"  Upon  a  question  of  such  doubt  and  difficulty,  I  feel 
that  it  would  ill  become  a  person  of  my  very  limited  know* 
ledg^e  to  offer  an  opinion  ;  although,"  added  Miss  Villers, 
"  I  am  willing  to  confess  that  the  subject  has  not  entirely 
escaped  my  alteiitiou ;  and  you  could  not  afford  me  a 
greater  gratification  than  by  clearing  up  some  of  those 
doubts  which  have  perplexed  me.  It  is,  I  beJieve,  admitted, 
that  we  are  unable  to  ascertain  the  real  nature  of  aiieient 
music ;  but  it  is  evident  that  it  was  an  art  with  which  man- 
kind was  extremely  delighted ;  for  not  only  the  poets,  but 
the  historians  and  philosophers,  of  the  best  ages  of  Greece 
and  Home,  are  as  diffiise  in  its  praises,  as  of  those  aria  con- 
cerning which  sufficient  remains  liave  descended  to  evince 
the  truth  of  their  panegj-rics." 

"  Nothing,  as  you  very  justly  observe,  is  now  lefl  us  but 
conjecture,"  said  the  vicar,  "  and  ;et  it  ia  impossible  to  read 
the  accounts  of  the  extraordmary  effects  produced  by  the 
different '  modes'  of  ancient  music,  without  entertaining  a 
strong  conMctLon  of  its  supenontj  over  that  of  modern 
V  2 
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limes.  What  liave  we,  my  dear  Miss  Villera,  to  compare  witli 
tiie  soft  '  Lydian,'  the  grave  '  Dorian,'  or  the  furious 
'  Phrygian ;'  to  wy  nothing  of  the  subaltern  uoiles  of 
Aristides  Qiiintiliaiius,  and  others ;  such,  for  example, 
as  the  '  erotic,'  '  comic,'  and  '  encomiastic'  ?  What  modern 
strains  can  produce  the  effects  which  are  recorded  to  have 
followed  the  performance  of  Timotheus,  the  director  of 
tlie  music  of  Alexander  the  Great?  One  day,  while  the 
priuce  was  at  table,  the  musician  performed  an  air  in  the 
Phrygian  mode,  which  made  such  an  impression  on  him, 
tliat,  being  already  heated  with  wine,  lie  flew  to  his  arms, 
and  was  going  to  attack  his  guests,  had  not  Timotheus  im- 
mediately changed  the  style  of  his  performance  to  the 
Bub-Phryglan,  or  Lyilian.  Music,"  continued  the  vicar, 
"  has,  in  modern  times,  so  &llen  from  this  degree  of  majesty 
and  power,  as  to  induce  some  peraons  to  doubt  the  truth 
nf  the  historical  statements." 

"  I  confess,  Mr.  Twaddlelou,"  said  Miss  VUlers,  "  that 
I  have  always  been  inclined  to  regard  ancient  music  as  the 
vehicle  of  poetry  ;  and  in  a  great  degree  to  attribute  to  the 
power  of  the  latter  that  influence  which  you  appear  to  refer 
exclusively  to  the  former." 

"  I  am  willing  lo  admit,"  replied  the  vicar,  "  tliat,  in  the 
ancient  theatre,  poetry  always  accompanied  her  sister 
science,  assisting,  animating,  and  supporting  her ;  in  short, 
that  she  was,  in  all  respects,  her  friend  and  fellow-labourer, 
'  ijualem  decet  esse  sororem'  as  the  poet  has  it :  but  does 
not  this  rather  prove  that  poetry,  in  itself,  was  insufiicient 
to  produce  its  full  efiects  without  the  aid  of  music?  In 
further  proof  of  the  power  of  ancient  music,  permit  me  to 
remind  you  that  Plato  has  said,  '  No  change  can  be  made 
in  music  without  affecting  the  constitution  of  the  state ;' 
and  Aristotle,  who  seems  to  have  written  his  Politics  only 
to  oppose  the  sentiments  of  Plato,  nevertheless  agrees  widi 
him,  concerning  the  power  which  music  has  over  mortals ; 
and  has  not  the  judicious  Folybius  told  us  tliat  music  was 
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necessary  to  soften  the  manners  of  tlie  Arcadians  ?  In 
short,  madam,  music  has  lost  ita  power  over  the  passions 
of  mankind,  and  this  can  only  have  happened  in  conse- 
quence of  its  having  degenerated  from  its  ancient  purity 
and  grandeur.  If  any  one  should  have  the  hardihood  to 
deny  this  ray  position,  let  him  attend  a  modern  rout  in 
London.  I  liave  seen,  ray  dear  Miss  Villers,  a  party  at  a 
whist-lable,  a  dozen  persons  in  tete-'a-lele,  and  as  many 
solitary  individuals,  sitting  lilte  automatons,  not  one  of 
them  being  raoved  by  the  concord  of  sweet  sounds  with  * 

which  some  lady  has  been  endeavouring  to  delight  them." 

"  That  is  exactly  as  it  should  be,"  interposed  Mr.  Sey-  J 

mour  i  "  whist  *  and  music  have  nothing  in  common,  but 
are  really  antagonistic." 

"  I  admit  it,"  said  the  vicar.  "  Silence,  by  a  generally 
acknowledged  convention,  is  to  wait  on  wliist ;  ajid  yet 
methinks,  Jiad  Timotheus  appeared  amongst  them  I  hey, 
Miss  Villers  ?  I  think  I  see  the  party  at  the  whist-table, 
as  his  lyre  suddenly  changed  from  the  Lydian  to  the 
Phrygian  mode.  I  must,  liowever,  in  candour  state,  that 
I  once  did  actually  see  a  lady  lay  down  her  cards  in  an 
apparent  state  of  ecsiacy,  as  a  chorus  of  Handel  suddenly 
burst  upon  her  ear,  in  spite  of  a  handful  of  trumps." 

"And  what  might  that  chorus  liave  been  i^'  said  Mr. 
Seymour;  "  '  Bless'd  be  the  hand'?  But,  joking  apart, 
you  appear  to  have  satisfied  your  mind  upon  a  point  which 
all  the  learning  of  Evirope  has  lefl  in  a  state  of  doubt 
and  perplexity." 

"I  have  merely  delivered  an  opinion,  sir;  you  perhaps 
will  fevour  us  with  your  judgment." 

"  The  subject  under  discussion,  my  good  sir,  is  one  upon 
which  no  person  can  ever  deliver  a  judgment,  for  this  plain 
reason,  that  it  is  not  possible  for  us  to  hear  both  sides." 

*  Whist!  an  Interjeotion  commojiding  silence;  an, 
of  a  very  important,  and  even  imperative  ojudition  of  the  gai 
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"  Psha !  will  you  never  cease  to  sully  llie  pure  stream 
of  inquiry  with  verbal  quibble*?" 

'*  Well,  then,  to  be  serious ;  I  agree  with  Miss  Villers, 
tliat  ancient  music,  whatever  mi|j;ht  have  been  its  powers, 
was  greatly  indebted  to  the  poetry  which  accompanied  it 
for  its  influence  over  the  feelings  of  munkind.  It  could 
not  have  been  othenvise.  The  ancient  instruments,  as 
represented  in  sculpture,  appear  so  simple  as  to  be  ap- 
parently incapable  of  producing  great  effects ;  and,  indeed, 
amongst  the  writings  of  Aristosenus,  the  oldest  musical 
author,  we  caunot  discover  a  trace  of  melody  or  harmony, 
sucli  as  we  understand  by  air  accompanied  with  different 
parts." 

"  To  that  very  simplicity,  sir,  am  I  disponed  to  refer 
the  charm  of  ancient  music,"  said  the  vicar ;  "  it  was 
addressed  to  the  ear,  air,  whereas  modem  music  is  ad- 
dressed to  the  eye;  dexierity  of  execution  is,  now-a-days, 
more  valued  than  beauty  of  composition  ;  the  sweetest 
shepherd  that  ever  piped  on  his  Doric  reed  would  be  less 
applauded  than  he  who  can  make  his  pipe  sqtieak  for  the 
space  of  five  minutes  without  respiration.  The  ancients 
knew  better  than  to  suffer  the  energy  and  accentuation  of 
their  rhythm  to  be  so  destroyed  j  and  only  mark,  sir,  the 
extreme  jealousy  with  which  they  regarded  every  attempt 
to  injure  this  simplicity  ;  it  even  became  a  subject  of  legis- 
lation ;  and  Timotheus  was  actually  banished  from  Sparta 
fur  having  increased  the  number  of  the  strings  in  his  lyre." 
'■  And  now,  my  dear  vicar,  have  you  done  ?  Have  you 
said  all  you  think  necessary  in  defence  of  ancient  music  ? 
If  s  >,  hear  me,  as  the  advocate  of  modem  harmony.  In 
the  iirst  place,  there  is  not  an  anecdote  which  can  be 
adduced  in  support  of  your  side  of  the  question,  that  may 
not  be  met  with  one  parallel,  and  equally  strong,  in  defence 
of  mine.  Tou  cite  the  authority  of  Plato,  to  show  that 
the  constitution  of  a  state  may  be  affected  by  changing  its 
national  music.     What  said  the  great  Lord  Chatham? — 
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'  Give  me  the  making  of  the  national  ballads,  and  I  care 
not  who  makes  the  laws ;'  and  the  effects  producisi  on  the 
English  people  by  Dibdin's  songs  fully  justified  the  maxim  : 
and  it  has  been  said,  and  I  believe  truly,  llmt  Monk  Lewis'^ 
nautical  ballads  produced  a  d^ree  of  enthusiasm  that  did 
more  towards  manning  the  British  fleet  with  gallant  tars, 
titan  all  the  despotic  exertions  of  the  pressgang ;  but 
remember,  Mr.  Twaddleton,  it  was  not  the  music,  but 
the  poetry  of  those  songs,  which  kindled  the  patriotic 
feelings  which  saved  our  country  ;  ami  I  apprehend  that 
this  has  been  the  case  in  ail  ages,  where  the  power  of 
music  has  been  said  to  excite  the  feelings  of  the  populace. 
We  know  that  the  ancient  bards  of  our  own  country  called 
forth  the  emotions  of  their  hearers  by  llie  poetry  of  their 
songs;  and,  with  wliat  success  they  practised  their  calling, 
we  may  imagine  from  the  fiict  tjiat  Eilward  I.,  in  his 
conquest  of  Wales,  had  recourse  to  the  barbarous  expedient 
of  murdering  all  the  bards,  from  the  manv  obstacles  they 
threw  in  his  way,  by  the  strong  hold  which  they  had 
over  the  minds  of  the  people.  You  have  told  us  a  story  of 
TimotheuB,  and  the  influence  of  his  harp  over  a  drunken 
monarch.  If  this  is  adduced  in  proof  of  the  power  of  an- 
^nt  music,  you  must,  at  least,  adnuC  that  modern  times 
have  also  had  a  Timotheus,  who  could  excite  or  calm,  at 
his  pleasure,  the  most  impetuous  emotions.  Henry  III. 
king  of  France,  says  '  Le  Journal  de  Sancy,'  having  given 
a  concert  on  occasion  of  the  marriage  of  tlie  Duke  de 
Joyeuse,  Claudin  le  Jeune,  a  celebrated  musician  of  that 
period,  executed  certain  airs,  which  had  such  an  effect  on  u 
young  nobleman,  that  he  drew  his  sword,  and  challenged 
every  one  near  him  to  combat ;  but  Claudin,  eqiwlly  pru- 
dent as  Timotheus,  instantly  changed  to  an  air  which 
api>eaeed  the  furious  youtli.  But  what  shall  we  say  of 
Stradella,  the  celebiuled  composer,  whose  music  made  the 
daggers  drop  from  the  hands  of  hii*  assassins?  Stradella 
was  attacked  by  three  desperadoes,  who  had  been  hired  to 
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atrassinnte  him  ;  but.  fortunately,  they  had  an  ear  seusible 
to  harmony.  While  waiting  for  a  favourable  opportunity 
to  execute  their  purpose,  they  entered  the  church  of  St. 
John  de  Lateral),  during;  tlie  performance  of  an  oratorio, 
composed  by  the  person  whom  they  intended  to  destroy, 
and  were  so  affected  by  the  music,  that  they  abandoned 
their  design,  and  even  waited  on  the  musician  to  apprise 
him  of  liitj  danger.  Slnxlella,  however,  was  not  always  so 
fortunate  ;  other  asaassins,  who  apparently  had  no  ear  for 
music,  stabbetl  him  some  time  afterwards  at  Genoa." 

"  And  tliuB  aflbrded  a  practical  illu:<tratiou  of  that  beau- 
tiful passage  in  Shakspeore,"  observed  Miss  Villers— 

-  '  T>ie  man  thHt  bath  no  music  in  himself, 

Nor  is  not  moved  with  concord  of  sweet  Munds, 
t>  fit  for  treawmi,  etratigemt,  and  spoils ; 
The  motions  of  liit  s[HriE  are  dull  as  sight, 
And  hie  alTectioiis  dark  as  Erehut : 
Let  no  such  man  he  trusted.'  " 

"  Are  you  satisfied  ?  "  asked  Mr.  Seymour  j  "  if  not,  I 
will  proceed  to  tell  you  how  Patma,  a  Neapolitan,  induced 
a  creditor  who  came  to  arrest  him,  not  only  to  remit  his 
debt,  but  to  contribute  a  sum  for  his  support." 

"Enough,  enough  !  "  exclaimed  ihe  vicar;  "  I  see  your 
object  is   to  exalt   modem,   at   the  espeiise   of  ancient 

"  In  that  you  wrong  me.  I  certainly  do  not  believe  that 
the  ancients  were  better  skilled  than  ourselves  in  music  ; 
and  I  have  been  annious  to  convince  yoii  that  there  are  as 
many  modern  as  ancient  stories  iu  proof  of  the  influence  of 
harmony  over  our  feelings  ;  but  no  one  will  deny  that  music 
i^  capable  of  producing  extraordinary  effects.  Let  us  only 
interrogate  oiirselvts,  and  examine  what  have  been  our 
seuMiiuns  on  hearing  a  inaja^tic  or  warlike  piece  of  music, 
or  a  tender  and  pathetic  air,  sung  or  played  with  expression. 
Who  does  not  feel  that  the  latter  tends  as  much  to  melt 
tiie  i^ou!  and  dispose  it  lo  pleasure,  as  the  former  to  animate 
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and  exalt  it?  There  ia  a  celebrated  air  in  Switzerland, 
which,  I  have  no  doubt,  Miss  Yiilers  will  presently  play 
to  m,  called  '  Haas  des  Vaches,'  and  which  had  such  an 
extraordinary  effect  on  the  Swiss  troops  in  the  French  ser- 
vice, that  they  always  fell  into  a  deep  melancholy  whenever 
they  heard  it.  Louis  XIV.,  therefore,  forbade  it  ever  to 
be  played  in  France  under  the  pain  of  a  severe  penalty. 
We  are  also  told  of  a  Scotch  air,  '  Lochaber  no  more' 
which  had  a  similar  effect  on  tlie   natives  of  Scotland. 

I  Never  shall  I  forg-et  the  effect  produced  u[>on  myself  by 
the  impressive  requiem  of  Jomelli,  as  perfumied  at  the 
chapel  of  the  Portuguese  embassy  to  the  memory  of  the 
late  king'  of  Portugiil.  The  movement  with  which  it 
commenced  was  a  deep  and  Aollow  murmur,  that  seemed 
to  swell  from  tlie  tomb,  and  with  which  the  voices  of 
spirits  imperceptibly  rose  and  intermingled  ;^a  brilliant 
movement  interposed, — it  was  a  ray  of  liope  that  pierced 
the  gioom  of  the  sepulchre !  " 

I"  I  thinit,"  said  Miss  Villers,  "  that  I  can  exactly  appre- 
ciate the  nature  and  extent  of  "iilj.  Seymour's  opinion  upon 
the  question  at  issue.  He  does  not  deny  the  charm  which 
the  simple  music  of  the  ancients  must  have  exercised  over 
the  hearer,  although  he  attributes  much  of  the  effect  to  the 
poetry,  of  which  it  may  certainly  be  said  to  have  been 
the  vehicle;  and  remember,  that  it  is  not  easy  to  dissever 
the  associations  existing  between  certain  airs  and  their 
accompanying  poetry ;  therein,  I  suspect,  we  are  to  look 
for  the  solution  of  our  problem.  According  to  Homer,  the 
^scinating  strains  even  of  the  Sirens  were  not  solely  in- 
debted to  musib  for  their  powers ;  their  songs  were  the 
repositories  of  historical  knowledge."  • 

"  Very  likely,"  s£ud  the  vicar ;  "  but  I  stUl  agree  with 

•  Oh  Blay,  anil  listen  to  ua ;   we'll  unfold 
All  that  time  treasures,  Bad  the  world  amtauu. 
So  lung  the  Kllurini;  aireua,  pouring  forth 
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Jacob  Bryant,  tliat  nothing  can  show  more  fully  tlie  power 
of  ancient  harmony  than  the  character  given  of  the  Sirens ; 
their  cruelty  the  aiicienis  held  in  detestation,  and  yet  they 
always  speak  feelingly  of  their  music." 

"  At  all  events,"  said  Miss  Tillers,  "  in  a  tone  of  conci- 
liation, "I  do  most  perfectly  agree  with  jou  in  believing  that 
the  iiilricate  combinations  of  modern  harmony,  by  excit- 
ing our  astonishment  at  ihe  execution  of  the  artist,  very 
frequently  overcome  the  influence  of  the  music  upon  our 
passions." 

"  I  thank  you  for  that  concession,"  said  the  vicar. 

Miss  Villers  then  proposed  to  demonstate  the  forcible  and 
expressive  language  of  modern  music  by  an  experiment. 
"Allow  me  to  inquire,"  said  she,  "whether  any  of  the 
party  are  acquainted  with  a  game  which  has  been  justly 
entitled  to  the  appellation  of  The  Maoic  of  Music?  " 

"  Never,"  replied  the  vicar  ;  "  nor  can  I  imagine  either 
the  nature  or  objects  of  such  a  game." 

"  Its  object  ia  to  display  the  power  of  music  as  an  expres- 
sive language  ;  the  manner  in  which  I  propose  to  exemplify 
it,  I  will,  with  your  permission,  explain  in  a  few  words. 
The  musical  performer  shall  place  herself  at  the  harp,  or 
pianoforte,  suironnded  by  Ihe  party  who  are  desirous  of 
witnessing  the  pastime ;  the  person  to  be  operated  upon 
must  retire  from  the  apartment,  until  the  service  which, 
under  the  direction  of  the  music,  it  is  determined  he  shall 
perform,  is  duly  i^reed  upon  and  arranged.  Such  person 
is  then  to  be  re-admitted  ;  not  a  word,  look,  or  gesture  b  to 
escape  &om  any  one  present ;  by  the  expression  of  the 
music  alone  is  he  to  receive  his  instructions,  and,  unless  I 
am  much  deceived,  you  will  find  that  this  is  amply  sufficient 
for  the  purpose." 

"My  dear  madam,  the  thing  ia  utterly  impossible,"  ex- 
claimed the  vicar;  "it  cannot  be  done;  unless,  indeed, 
you  really  possess  the  secret  of  the  ancient '  modes,'  which 
were  not  even  known  to  Meiboinius,  the  learned  e 


[ 


Chap.  XVIII.        MADE   SCIENCE  K  E,\R\EST.  299 

tator  upon  the  Greek  musician  Alypiiis :  nay,  Isaac  Vossius 
himself,  the  expounder  of  rhythm,  were  he  now  alive,  would 
never  credit  it." 

Are  you  willing  to  make  the  experiment  ?  "  said  Miss 
Villers;  "if  so,  be  so  kind  aa  to  leave  the  room  for  a  few 
minutes." 

The  vicar  accordingly  prepared  to  depart,  casting  at 
the  same  time,  upon  his  fair  companion,  a  look  which 
sufficiently  expressed  the  scepticism  he  felt  upon  the  oc- 
casion. 

"  But  you  have  not  told  me,''  said  he,  "  by  wliat  signal 
I  am  to  return,  and  submit  to  the  proposed  ordeml." 

"  The  music  will  inform  you,  if  you  pay  sufficient  atten- 
tion to  its  language,"  replied  Miss  Villers. 

The  door  having  been  carefully  closed,  the  company 
were  consulted  in  a  whisper,  as  to  the  service  they  should 
require  the  vicar  to  perform.  "I  should  propose,"  said 
Miss  Villers,  "  that  Mr.  Twaddleton  be  directed  to  take  a 
rose  out  of  the  basket  of  flowers  on  the  chimney-piece,  and, 
having  smelt  it,  to  carry  it  to  the  harp." 

"  And  do  you  propose  to  express  all  these  different 
movements  by  the  aiil  of  music  ?  If  you  succeed,  there 
must  be  an  end  to  the  vicar's  scepticism,"  observed  Mr, 

"  If  I  fail  upon  this  occasion,  it  will  be  the  first  time," 
said  Miss  Villers;  "but  you  must  all  promise  to  be  silent, 
and  to  maintain  the  most  absolute  command  over  your 
countenances." 

Mies  Villers  seated  herself  at  the  pianoforte,  and  played 
otr  an  elegant  and  sparkling  overture,  which  so  delighted 
Mrs.  Seymour  that  she  involuntarily  exclaimed,  "If  music 
can  be  made  to  speak  an  intelligible  language,  it  must  be 
under  the  guidance  of  Miss  Villers." 

"Hushl"  cried  llie  performer,  in  a  half-whisper;  "I 
am  ROW  about  to  summon  tlie  vicar  into  the  room,  and  we 
must  be  as  silent  as  Carthusians," 
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She  according-ly,  with  exquisite  taste  and  address,  intro- 
duced the  air  of  "  Open  tlie  door.  Lord  Gregory"  into 
which  she  infused  so  much  expression,  tliat  the  vicar  must 
have  been  as  dull  as  Midas  had  he  not  instantly  caught  its 
meaning.  Nor  were  the  lady's  hopes  disappointed.  Mr. 
Twaddleton  entered,  and  appeared  as  if  anxious  to  address 
the  performer ;  but  an  intelligible  glance  from  Mr.  Seymour 
recalled  him  to  his  duty,  and  hermetically  sealed  his  lips. 
His  intention  had  been,  doubtless,  to  inquire  whether  bis 
appearance  were  seasonable  ;  but  the  question  \\aa  antici- 
pated by  Miss  Villers,  who  immediately  on  his  entrance 
struck  up  I  he  air  of ' '  See,  the  conqiiering  hero  comes  !"  which 
at  once  satisfied  hia  doubts,  and  conveyed,  in  langiia^  not 
to  be  misunderstood,  the  sanction  of  the  enchantress,  to 
whose  spells  he  had  so  unreservedly  intrusted  himself. 

The  vicar  had  been  told  that  he  was  to  perform  certain 
acts  on  his  readmisi^ion  into  the  room ;  but,  thought  he, 
how  am  I  to  discover  the  thread  which  is  to  guide  me 
through  BO  perplexing  a  maze?  I  can  discover  at  this  mo- 
ment nothing  but  a  concord  of  sweet  sounds,  that  would 
rather  dispose  me  to  listen  in  profound  repose,  than  to 
enter  upon  any  service  of  exertion.  Miss  Villers  saw  and 
guessed  the  nature  of  his  embarrassment,  and,  changing  the 
melody,  struck  into  the  air  of  "  Hearken,  and  I  mill  tell 
thee  how,"  She  then,  by  a  succession  of  well-selecled 
diords,  which  were  now  played  '^ piano"  and  now  "fortt," 
convinced  the  vicar  that  she  commanded  an  instrument 
fully  capable  of  readily  and  forcibly  expressing  encourage- 
ment and  repulse  in  all  its  degrees. 

"  Thus  much  then  is  certain,"  mentally  ejaculated  the 
vicar,  "  that  she  is  enabled,  by  the  aid  of  music,  to  signify 
her  approbation,  or  disapprobation,  of  any  act  which  I  may 
attempt  to  perform.  I  accordingly  predicate  of  this  said 
music,  that  it  is,  bond  fide.,  a  logical  weapon  ;  inasmuch  as 
it  can  aliirm  and  deny.  It,  therefore,  only  remains  for  me, 
knowing  as  I  do  that  I  have  some  act  to  perform,  to  ascer- 
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taiii  tiie  '  locus'  or  '  vbi ;'  for  the  act  in  question,  whatever 
it  may  be,  must  of  necessity  be  done  or  accomplished  '  in 
propria  loco,'  or  in  some  definite  part  of  the  room."  With 
this  determination,  founded,  as  he  believed  it  to  be,  on  the 
unerring  basis  of  Aristotelian  logic,  he  advanced  towards 
the  table ;  but  the  loud  and  discordant  sounds  of  the  instru- 
ment at  once  convinced  him,  that,  however  correct  his 
notions  might  be  with  reference  to  the  "  substance,"  or  first 
"predicament,"  they  were  evidently  erroneous  as  to  the 
"  accidents  "  of  "  time,"  "  place,"  and  "relation;"  at  least, 
such  were  the  ideas  that  floated  throug-h  the  categorical 
organ  of  his  cranium,  and  he  accordingly  faced  about,  and 
made  a  retreat  towards  the  window;  but  the  notes  now 
became  still  more  clamorous,  and  increased  in  vehemence. 
"  Ay,  ay,"  thought  he,  "  it  is  quite  evident  that  I  am  re- 
ceding from  the  theatre  of  action ;"  and  with  this  conviction 
he  diverted  his  steps  into  a  different  direction,  and,  in  a  slow 
pace,  tracked  the  path  by  his  ear,  with  as  much  sagacity  as 
a  dog  follows  bis  prey  by  his  nose.  As  he  approached  the 
fireplace,  the  storm  of  sounds  gradually  subsided,  until 
a  peaceful  murmur  breathed  around,  which  finally  died 
away  as  the  vicar  placol  his  hand  upon  the  chiraey -piece. 
"  So  then  it  appears,  after  all,  that  I  have  some  service  to 
perform  at  the  fire-side.  It  is,  doubtless,  to  sit  down," 
thought  he,  as  lie  espied  the  elbow-chair,  which,  at  that 
moment,  appeared  to  his  fancy  as  if  stretching  forth  its 
hospitable  arms  to  receive  him ;  but  scarcely  had  he 
answered  the  imaginary  invitation  of  his  old  friend,  by 
prei^entiiig  the  nether  part  of  his  person  to  its  luxurious 
lap  of  down,  than  a  sudden  sforzato,  or  crash  in  the  minor 
key,  made  him  rebound  upon  his  legs,  as  nimbly  as  though 
the  cushion  had  been  a  bed  of  thorns.  Miss  Villers  now 
resolved  ihe  discord,  and  dexterously  dashed  into  an  allegro 
movement,  in  which  she  inrroduced  the  air  of  "  How  sweet 
are  tlieJluweTS  that  grow ! " 

The  vicar's  face  mimtled  with  a  smile,  as  the  bouquet 
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ma  tb^  riiimner-piece  met  hb  eye.  and  Iiarmoni^e'I  with  the 
mini  lid  r  xhu.  floated  in  hb  rar.  '■  It  is  evident,"  thought  he, 
"AMlliMefloweis  are  the  objects  of  my  pursuit," — but  what 
wmt  he  to  (Jo  with  them  ?  The  musician  solved  the  question, 
by  ttsl«fully  esclianging  the  former  air  for  that  of  '•  Atk 
if  tf(m  damatk  rose  be  tweet."  No  sooner  had  these  notes 
delivQvd  theif  melodious  errand  to  i he  subtle  ear  of  the 
viotr,  tlian  he  instantly  seized  the  rose,  and  carried  it  in 
triumph  to  his  olfactory  ui^aos :  ai  the  same  moment  the 
niii^c  ceased.  The  pau^.,  however,  was  but  of  short  dum- 
tion ;  for  Miss  Villera,  by  resuming  her  labours,  intimated 
that  some  farther  service  was  expected.  Was  he  lo  return 
the  rose?  Certainly  not;  for  the  attempt  was  merited 
by  strong  disapprobation.  Was  he  to  lalce  it  out  of  the 
room?  The  music  put  a  decided  negative  upon  that  move- 
ment ;  for  the  vicar  iiad  scarcely  measured  half  the  distance 
of  the  apartment  before  the  air  of  "  Fly  not  yet "  arrested 
his  Bteps.  By  a  eonlinuation  of  the  same  varjing  style  of 
expression,  and  strongly  marked  rhythm,  the  vicar  was 
shortly  led  to  affix  the  rose  upon  the  harp. 

"Upon  my  word,"  exclaimed  the  vicar,  "I  shall  no 
longer  hesitate  to  credit  the  story  related  in  '  Peter 
Simple,'  of  a  certain  lady  who  played  so  exquisitely,  that, 
upon  introducingan  imitation  of  thunder,  the  cream  for  tea 
became  sour,  besides  three  casks  of  ijeer  in  the  cellar ! " 

''Why,  papa!"  exclaimed  Loui^,  "  Mias  Villers  r*- 
minds  me  of  tlie  '  Elfin  Damsel,'  in  the  Danish  fiiiry 
legends,  who,  when  she  stnick  the  second  chord  of  her 
golden  harp,  compelled  the  company  to  do  wliatever  she 
wished." 

In  closing  our  account  of  this  interesting  scene,  it  is 
scucety  necessary  to  describe  the  deliglit  and  mirth  of  the 
iuvetiUe  party.  It  was,  in  truth,  a  very  extraordinary  exhi- 
Wlion ;  and  when  the  reader  considers  that,  beyond  what 
««)  furnished  by  the  expre^-ive  language  of  music,  the 
vtiiMLr  did  not  receive  a  !>ingle  him  for  his  guidance,  he 
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may,  perliups,  cheiisli  some  scepiicisni  upon  the  subject ; 
but  we  can  assure  him  tijat  we  have  repeatedly  wittie^-^, 
not  only  a  similar,  but  a  fitill  more  complicated  perfurmance 
of  the  same  kind,  and  with  equal  success  (48). 

The  evening  of  llie  day  on  which  this  musical  divertise- 
ment  was  perfonued  was  one  of  those  wiiich  so  frequently 
occur  in  August,  when  sultry  heat  is  succeeded  by  refresh- 
ing coolness.  Isabella  Villers  possessed  a  quick  sensibility 
to  the  beauties  of  nature,  and  she  quitted  the  drawiug- 
room  to  enjoy,  without  interruplioti,  that  pensive  quiet 
which  maintained  an  undisputed  duramion.  The  moon  bad 
but  just  risen,  tipping  the  summits  of  the  wood  with  silver, 
while  it  left  the  mass  of  foliage  iu  deeper  shadow.  Never 
wad  there  a  fairy  scene  better  calculated  to  awaken  the 
emotions  of  the  heart,  or  to  kindle  the  energies  of  the 
imagination.  The  hour  too  was  propitious  to  the  in- 
dulgence of  that  undejined  species  of  reverie  which  is  tiie 
refinement  of  intellectual  pleasure.  Having  traversed  the 
winding  path  of  the  wood  for  some  distance,  she  found  her- 
self in  one  of  those  sequestered  glades  we  have  formerly 
described.  She  seated  herself  on  a  rustic  bench,  tastefully 
formed  out  of  an  aged  oak,  whose  venerable  Hgure  was 
bending  uniier  the  hand  of  time,  and  her  mind  was  grate- 
fully lulled  into  a  pensive  calm  by  the  review  of  past 
events,  as  the  ear  is  soothed  by  the  murmur  of  wild  and 
distant  music.  A  sudden  breath  of  wind,  as  it  swept  the 
folii^e,  aroused  her  from  her  reverie,  and  turned  the 
current  of  her  ideas  from  past  scenes  to  future  prospects. 
The  moon,  as  if  iu  sympathy,  suddenly  peered  through  the 
■ylvan  avenue,  and  threw  her  rays  upon  one  of  those  statues 
which  we  have  already  described  as  giving  such  an  air  of 
classic  sanctity  to  these  secluded  glades.  It  was  the  figure 
of  Time,  which  in  the  gloom  of  the  wood  had  hitherto 
escaped  her  observation.  To  a  mind  of  exuberant  fancy,  a 
leaf  cannot  fall  H)  tiie  ground,  nor  a  zephyr  waft  the  fra- 
grance of  the  violet  on  its  dewy  pinions,  without  conveying 
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Eome  beautiful  emblem  of  morality.  lobelia  ro^e  from 
her  seat,  and  approached  the  figure,  whose  hoary  couote- 
v&ace  appeared  as  if  lighted  up  into  a  placid  smile  by  (he 
beams  of  the  moon,  which  fell  directly  upou  it ;  her  eye 
glanced  from  his  face  to  liis  scythe  ;  its  blade  was  hidden  'm  a 
cluster  of  roses.  "  Were  I  susceptible  of  a  supers ritioiis  im- 
presMon,"  thouglit  Isabella,  "  did  ever  a  cux;umstance  present 
itself  bf  tter  ealculaleil  to  justify  its  indulgence  ?"  On  the 
pedestal  of  the  figure  was  a  basso-rUievo,  in  which  Time 
appeared  in  the  act  of  shivering  ioto  pieces  the  club  of 
Hercules  with  a.  crutch.  In  a  few  minutes  she  quitted  the 
scene,  which,  in  spite  of  her  better  reason,  she  could  not 
wholly  divest  of  its  prophetic  influence,  and,  proceeding 
along  the  winding  path,  at  length  descended  into  ihe  valley. 
The  moon  was  at  this  time  shrouded  in  dark  clouds;  and 
although,  by  a  painful  efibrt,  Isatiella  Yillcrs  summoned 
all  the  powersof  her  vision,  the  objects  around  her  remained 
invisible,  until  the  eye  had  so  far  accommodated  itself  to 
the  gloom,  as  to  recognise  the  white  foam  of  the  water&ll. 
The  moon  now  gave  a  coy  and  furtive  glance,  the  water 
for  an  instant  sparkled  in  her  beams,  and  then  was  lost 
in  deeper  shadow.  A  spectre  of  human  form,  but  of 
gigantic  stature,  arose  from  tlie  spot  to  which  the  eyes  of 
Isabella  had  been  directed.  Was  it  the  spirit  of  the  Foun- 
tain ?  It  appeared  to  advance,  but,  the  moon  once  ^;ain 
shining  forth  in  splendour,  it  vanished  ; 


The  courage  of  Isabella  was  destined  to  sustain  another 
trial,  for  scarcely  liad  the  vision  disappeared  when  she  dis- 
tinctly heard  her  own  name  pronounced  ;  and  ranee,  from 
the  direction  of  the  sound,  she  well  knew  that  lie  spot 
from  whence  it  issued  was  inaccessible,  we  ought  not  lo  feel 
surprised  at  her  having  at  the  instant  referred  it  lo  a  super- 
natural origin — it  was,   however,   but  tiie  illusion  of  the 
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moment,  and  she  determined  to  return  to  the  house  and 
submit  the  events  of  the  evening  to  the  judgment  of  Mr. 
Seymour. 

We  shall  not  trespass  any  longer  upon  the  patience  of 
the  reader,  than  to  assure  him  that  Miss  Villers,  having 
arrived  in  safety  at  the  Lodge,  very  shortly  afterwards 
retired  to  rest.  With  your  permission,  gentle  reader,  we 
will  follow  her  example ;  for,  to  say  the  truth,  our  lamp — 
that  midnight  sun  which  illumines  the  path  of  the  author — 
is  dimmed  by  the  dark  clouds  that  lower  at  its  setting  ;  our 
Pegasus,  the  pen,  which  has  raced  for  so  many  hours  over 
the  snowy  plains  of  foolscap,  is  fairly  "done  up,"  and 
refuses  any  longer  to  sip  of  that  spring  which  can  alone 
sustain  its  powers,  and  impart  utility  to  its  movements. 

Ecce! 


CHAPTER   XIX. 


a    INETRDUENTS. 


Oh  entering  the  library  on  the  foliowing'  morning,  Mr. 
Seymour  informed  Mias  Villers  that  Major  Snapwell  had 
taken  his  departure  in  order  to  breakfast  with  the  vicar, 
and  that  lie  had  invited  Tom  and  Louisa  to  accompany  him, 
for  the  eake  of  inspecting  the  cabinet  of  medals ;  but  he 
added,  that  be  expected  the  return  of  the  party  at  two 
o'clock,  when  he  proposed  fo  give  them  a  lecture  upon  tiie 
philosophy  of  the  several  toys  which  are  irjdebted  for  their 
action  to  atmospheric  vibrations. 

"Suppose,   (hen,"  said   Miss  Villers,    "that  we   walk 
towards  Forest  Lane,  and  meet  tlieni  on  ilieir  return.    This 
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arrangement,"  she  added,  "  will  afford  me  an  opportunity 
of  communicating'  to  you  the  hUtory  of  aome  adventures  I 
encountered  last  evening-,  and  of  taking  jour  opinion  upon 

"You  weli  know,"  answered  Mr.  Seymour,  "that  you 
may  always  command  my  .services.  But  you  have  really 
raised  my  curiosity  :  what  can  be  the  nature  of  the  adven- 
tures you  speak  of?  " 

Miss  Villers  then  entered  into  a  particular  account  of  ali 
flhe  saw  and  heard  the  preceding  evening;  with  which  the 
reader  is  already  acquainted.  Mr.  Seymour,  however, 
suggested  the  propriety  of  abstaining  from  any  discussion 
upon  the  subject  until  the  cliildren  were  present  to  hear  it : 
for,  said  he,  "  I  am  most  desirous  that  they  should  be 
familiarized  with  those  natural  sources  of  illusion  which 
enlighten  the  wise,  while  they  minister  to  the  superstitious 
fears  of  the  ignorant." 

They  had  not  reached  the  entrance  of  Forest  Lane,  before 
they  perceived  the  vicar  with  Tom  and  Louisa,  followed  by 
the  Major. 

"  Papa,"  cried  Tom,  as  he  rati  to  meet  hia  father,  ''  we 
have  had  a  most  delightful  morning ;  amongst  other  things, 
do  you  know  we  have  found  out  the  meaning  of  the 
crescent,  which  the  Turks  always  wear  and  use  as  their 
ensign  ?  " 

"  Indeed  !  well,  then,  let  me  hear  your  explanation,"  said 
his  fether. 

Major  Snapwell  and  the  vicar  had  by  tliis  time  joined 
the  party,  and  with  their  assistance  Tom  was  enabled  to 
offer  the  following  account  of  it.  The  crescent  appears  on 
the  early  coins  of  Byzantium,  and  was  intended  to  comme- 
morate the  defeat  of  Philip  of  Macedon,  who,  as  he  was 
about  to  storm  it  on  a  cloudy  night,  was  discovered  by  tlie 
sudden  light  of  the  moon.  When  the  Turks  entered  Con- 
stantinople, they  found  this  ancient  badge  in  various  parts 
of  the  city,  and,  suspecting  Iliat  it   might   ])OSsess   some 
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ina^cal  puwer,  they  assumed  tlie  symbol  and  its  power  to 
themselves ;  so  that  llie  crescent  bwame,  and  still  continues 
to  be,  the  chief  Turkish  ensign. 

"  Well,  I  must  own  that  you  have  given  me  a  new  and 
very  curious  piece  of  historical  information,  and  I  thank  you 
for  it,"  saiii  Mr.  Seymour. 

"Medals,  then,  are  occasionally  of  some  little  use,"  re- 
marked the  vicar,  with  a  sarcastic  smile ;  for,  if  the  truth 
must  be  told,  the  reverend  antiquary  had  been  a  little 
nettled  as  usual  by  the  freedom  with  which  Major  Snapwell 
had  criticised  some  of  his  rarities:  but  let  that  pass. 

As  soon  as  the  party  re-assembled  afler  the  excursion  of 
the  morning,  the  circumstances  which  so  greatly  astonished 
Miss  Villers  on  the  preceding  evening'  were  again  related 

"  My  dear  young  lady,"  observed  Mr.  Seymour,  *  "  I 
never  heard  a  better  story  for  illustrating  tiie  illusions  to 
which  the  senses  are  exposed ;  and  if  you  will  read  the 
second  letter  on  '  Natural  Magic,'  by  Sir  David  Brewster, 
you  will  obtain  a  ready  explanation  of  your  vision :  but  lei 
us  esamine  it  philosophically.  In  the  iirst  place,  you 
acknowledge  that  your  imagination  had  been  previously 
excited  during  your  ramble  through  the  wood,  and  more 
especially  by  your  reverie  at  the  statue  of  Time ;  now  it  is 
well  known  that  such  a  condition  of  the  mind  prepares  and 
adapts  the  ot^ns  of  vision  for  those  illusions  which  I  am 
about  to  explain.  You  have  told  us  that,  on  your  descent 
into  the  valley,  the  moon  had  withdrawn  its  light,  and  seve- 
ral minutes  had  elapsed  before  an  object  became  visible, 
and  that  was  the  white  foam  of  the  waterfall." 

'*  If  I  rightly  remember,  Brewster  has  stated  tliat  the 
spectres  that  are  conjured  up  by  the  imagination  are  always 
while,  because  no  colour  can  be  seen  at  night,"  observed 
Mrs,  Seymour. 

"  Undoubtedly,"  replied  her  husband ;  "  and  as  these 
spectres  are  funned  out  of  objects  whose  different  parts 
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reflect  different  degrees  of  light,  their  fiunter  paria  will 
appear  and  disappear  with  the  ever-varj'ing  d^ree  of 
illumiiiatioD  which  is  occasioned  by  tlie  moon  s'liniiig 
through  a  veil  of  clouds,  and  a  ehan^  even  of  ahnpe  will 
be  thus  produced  which  will  impart  to  the  object  in  ques- 
tion the  semblance  of  a  liviijg  form.  The  actual  state  of 
tlie  eye  itself  will  also  greatly  assist  in  completing  such  an 
illusion  ;  for,  in  consequence  of  the  small  degree  of  light, 
the  pupil  expands  to  nearly  the  whole  width  of  the  iris, 
in  order  to  collect  every  ray,  and  in  such  a  condition  it 
cannot  accommodate  itself  to  see  near  objects  distinctly  ;  so 
that  the  form  of  a  body  actually  becomes  more  shailowy  and 
conliiaed  when  it  comes  within  the  very  distance  at  which 
we  count  upon  obtaining  the  best  view  of  it." 

"  You  have  certainly  explained  the  reason  why  bodies 
seen  under  a  faint  iilumination  may  appear  distorted  and 
caricatured  ;  indeed,  I  now  remember  that  ijir  ^Valter 
Scott,  in  his  '  Pirate,'  has  given  us  a  very  good  illustra- 
tion: for  Cleveland,  nhen  abandoned  on  Colfin-bay,  is  said 
tb  have  seen  many  a  dim  and  undefined  spectre  in  the  miiity 
dawn.  But  I  am  still  at  a  loss  to  understand  hou'  the  vision 
I  witnessed  in  the  valley  could  have  been  conjured  up," 
said  Miss  Villers. 

"  It  was  the  doubtfiil  and  flickering  tight  of  the  clouded 
moon  upon  the  mass  of  white  sandstone,  or,  in  the  words 
of  Milton,  that  of  '  a  sable  cloud  that  turned  forth  her 
wlver  lining  on  the  n^ht,'  "  said  Mr.  Seymour.  "  It  is  a 
great  law  of  the  imagination,  tliat  aliheiiiesx  in /mrl  tend»  to 
become  a  likenets  of  the  whoh.  Tbe  sandstone  presented, 
in  the  first  instance,  a  form  somewhat  resembling  the  human 
figure,  or  some  part  of  it,  when  your  active  imagination 
immediately  completed  the  outline ;  just  in  the  same  way 
as  we  trace  imager  in  the  fire,  or  castles  in  the  clouds, 
or  grotesque  figures  of  men  and  animals  on  damp  walls." 
(49.) 

■'I   am  satisfied,"  suid  Miss  Villers,  "and  I  thank  you, 


r310 
andS 
liiiueii 


PHiueoPirv  IS  sport 


Chap.  XIX. 


and  Sir  Davici  Brewster,  for  the  lecture  ;  and  now,"  con- 
liiiued  the  laAy,  "  how  will  you  explain  the  circumstance  of 
mjr  nnme  having  been  so  auiiibly  pronounced,  and  from  a 
npot  which  made  it  JrapoHsible  that  it  should  liave  come 
from  any  human  being?" 

"It  wa*  the  solitary  spirit  of  the  dell,"  said  Mr.  Sey- 
mour, with  a  amile ;  "  a  rural  I'pirit  who  is  disposed  to 
become  very  loquacious  whenever  the  repoee  of  her  liabita- 
tioa  in  disturbed.  J  can  assure  you,"  added  he,  "  that  you  are 
not  the  iirst  jierson  whom  tier  gambols  have  surprised  and 
turrilied  in  the  shades  of  evening.  I  presume  you  have 
discovered  that  I  allude  to  that  unseen  niusician  of  the  air 
— Echo." 

"  Indeed,  Mr.  Seymour,  the  sound  could  not  have  been 
the  effect  of  an  echo,  for  I  never  spoke,"  replied  Miss 
VUlm. 

"  Very  likely,  but  I  happen  to  know  that  Mrs.  Seymour 
called  yon  by  name  at  the  orchard  gate." 

"  Nor  will  that  explain  it,"  observed  Miss  VUlera ;  "  for 
in  tiiat  case  I  must  certainly  have  heard  her  ;  whereas  the 
sound  came  in  a  very  different  direction,  from  the  inacces- 
oible  rocks  of  sandstone." 

"  Young  ludy,"  said  Mr.  Seymour,  "  you  must  forgive 
me  for  telling  you  that  your  philosophy  is  at  feult.  It  is 
as  possible  to  hear  an  echo  without  recognising  the  direct 
sound  which  produced  it,  as  it  is  for  two  persons  to  be  so 
placed  as  to  see  each  other  in  a  looking-glass,  although  ob- 
jects might  obstruct  the  direct  view  of  themselves.*  Did 
yon  never  walls  between  an  irregular  wall  and  a  row  of 
houses,  or  along  a  valley  intercepted  by  houses,  during  the 
ringing  of  a  (leal  of  bells  ?  Nothing  is  more  common,  under 
such  circumstances,  than  for  the  sound,  instead  of  arriving 
at  the  ear  in  lis  true  direction,  to  be  reflected  in  one  that  is 
opposite  to  it.  Now  before  we  quit  the  subject  of  optical 
illusion,  lot  me  relate  an  incident  which  occurred  to  my- 
•  Ssr  p«£e  319. 
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self,  I  presume  yoii  are  all  acquainted  with  the  appearance 
in  the  grass,  called  a  Fairy-ring  ?  " 

'*  To  be  sure,"  said  Tom,  ''  a  very  dark  circle  of  grass, 
around  which  there  is  generally  a  ring  ihat  looks  as  if  the 
ground  had  been  burnt." 

"  Very  well,— and  we  are  now  satisfied  that  this  appear- 
ance is  the  consequence  of  the  growth  and  decay  of  certain 
fungi  (50),  although  the  eoiiimon  people  still  believe  that 
the  ring  is  produced  by  the  gambols  of  fairies.  Now  then 
for  my  story.  It  was  on  a  moonlight  night,  last  August, 
when  strolling  along  a  neighbouring  meadow,  enjoying  the 
beauties  of  the  evening,  that  I  met  a  young  farmer,  an  intel- 
ligent person,  although  a  little  inclined  to  a  belief  in  the 
marvellous,  wlio,  on  approaching  with  a  hasty  step,  thus 
accosted  me : — '  You  have  oiWn  ridiculed  my  belief  in  iai- 
ries,  and  of  their  being  tiie  cause  of  those  rings  which  go 
by  their  name ;  you  may  now,  if  you  please,  satisfy  your- 
self of  their  reality,  if  you  will  only  return  with  me  to  the 
elm-close,  which,  as  you  know,  abounds  with  fairy-rings. 
Within  the  last  few  minutes  I  have  actually  seen  tiiem  at 
their  gambols  under  the  great  elm ;  they  are,  sir,  tiny 
beings,  wltich,  as  far  as  I  could  Judge  at  a  distance,  cannot 
be  more  than  a  few  inches  in  height ;  but  there  they 
are,  frisking  away  moat  merrily  to  tinkling  music.  Pray, 
sir,  do  let  us  return,  and  satisfy  yourself  as  well  as  me.' — 
You  may  readily  suppose  tiiat  I  lost  no  time  in  complying 
with  my  friend's  request ;    and   sure  enough  there  they 

"What,    the   fairies'."  exclaimed  Louisa,  in  astonish- 

"  Have  patience,  ray  dear,  and  you  shall  hear.  I  confess," 
continued  Mr.  Seymour,  "  that,  at  the  first  glance,  I  was 
almost  startled  into  a  belief  in  the  reality  of  my  friend's 
assertion  ;  but,  on  approaching,  the  Fairy  Queen  and  her 
court  were  changed  into  a  circle  of  fungi,  to  which  the 
shadowy  play  of  the  leaves  of  the  neighbouring  tree  had,  in 
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ihe  light  of  the  mcmn,  given  the  appearance  uf  a  faotastic 
motion,  while  their  waring  and  rustling  sounds  mimicked 
wild  mmic.  The  illusion,  I  will  admit,  was  well  calculated 
to  impose  upon  the  credulous  countrjinan." 

•'  So  then  !  "  exclaimed  the  vicar,  whimsically  quoting 
the  words  of  Falstaff,  "  'these  were  not  fairies.  I  was 
three  or  four  times  in  the  tliought  they  were  not  fai- 
ries.' "  * 

The  young  party  were  much  amused  by  this  anecdote, 
and  the  vicar  took  the  opportunity  to  explain,  on  natural 
principles,  several  superstitious  appearances  recorded  in 
ancient  l^ends. 

Mr.  Seymour  now  proposed  to  dedicate  an  hour  to  the 
explanation  of  the  several  toys  which  owe  tlieir  action  to 
atmospheric  vibration ;  "  I  shall  then,"  said  he,  address- 
ing Miss  Villers,  "  be  at  your  service  to  inlerrogafe  the 
spirit  of  the  valley  ;  and  the  cliildren,  whom  I  intend  to 
accompany  us,  will  be  thus  better  prepared  to  comprehend 
the  theory  of  the  echo." 

"  Musical  iustrumetita,  amongst  which  I  include  the  toys 
to  which  I  have  alluded,  may  be  classed  under  three  heads : 
— etrifiged  instruments,  such  as  the  harp,  violin,  &c. ;  witid 
instruments,  as  the  flute  and  trumpet ;  and  instruments  of 
percussion,  as  the  tabor  and  drum." 

"And  which  kind  do  you  consider  the  most  ancient?" 
asked  Miss  Yillers. 

"  Wind  instruments,  madam,  most  unquestionably,"  cried 
Mr.  Twaddleton.  "  Diodorus  ascribed  their  invention  to 
the  accidental  notice  of  the  whistling  of  the  wind  in  the 
reeds  on  the  banks  of  the  Nile ;  and  the  poet  Lucretius 
maintained  a  similar  opinion." 

"  I  really,  my  dear  sir,  cannot  see  any  good  reason  for 
giving  this  preference,  in  point  of  antiquity,  to  wind  instru- 
ments," said  Mr.  Seymour.  "  The  lyre,  or  liarp,  is,  surely, 
as  ancient  as  any  instrument  on  record.     The  mylhologist 

»  Merry  Wivaa  of  Windsor, 
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ascribes  the  idea  of  producing  sound  by  the  vibration  of  a 
string  to  Apollo ;  which  is  said  by  Censorinus  to  have 
suggested  itself  to  him,  on  his  hearing  the  twang  of  the 
bow  of  his  sister  Diana.  With  respect  to  instruments  of 
percussion,  it  may  be  reasonably  supposed  that  the  sonorous 
ringing  of  hollow  bodies,  when  struck,  must  have  very 
soon  suggested  their  invention  to  mankind ;  but  I  really 
consider  any  research  into  a  question  of  such  obscurity  as 
uninteresting  as  it  must  be  hopeless  ;  let  us  rather  devote 
oor  attention  to  the  philosophy  of  these  instruments.  I 
have  stated  that  they  may  be  referred  to  three  principal 
classes  ;  but  I  nmst  at  the  same  time  observe  that,  in  some 
cases,  the  vibrations  of  solid  bodies  are  made  to  co-operate 
with  those  of  a  given  portion  of  air ;  for  example,  trumpets 
and  various  horns  may  be  said  to  be  mixed  wind  instru~ 
ments,  since  iheir  sound  is  produced  by  the  joint  vibrations 
of  the  air  and  a  solid  body ;  and  in  certain  stringed  instru- 
ments, as  in  the  violin,  the  immediate  effect  of  the  strings  is 
increased  by  means  of  a  sounding-board,  which  appears  lo 
be  agitated  by  their  motion,  and  to  act  more  powerfully  on 
the  air  than  the  strings  could  have  done  alone." 

"  I  apprehend  that  this  mixture  must  obtain  more  or  less 
in  all  instruments,"  said  the  vicar. 

"  Kot  at  all.  The  flute,  flageolet,  humming-top,  and 
the  cavity  of  the  mouth  in  whistling,  may  be  considered  as 
simple  wind  instruments,  in  which  the  quality  of  the  sound 
is  alone  determined  by  the  vibrations  of  the  air.  I  have 
already  explained  the  manner  in  which  the  oscillations  of  a 
string  excite  aeriel  undulations,  and  thus  produce  sound  ; 
and  you  have  seen  that  the  nature  of  these  sounds  is  deter- 
mined by  the  length  ami  thickness  of  such  strings:  the 
theory  equally  applies  to  wind  instruments,  in  which  case 
a  column  of  air  corresponds  with  the  string,  the  volume 
and  length  of  which  determine  the  sound.  In  the  harp, 
the  strings  are  constructed  of  different  lengths  and  dimen- 
sions ;  and  so,  in  the  Syrinx,  or  Pun's  pipes,  is  the  volume 
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of  air  tidjuateil  Co  the  respective  notes  by  the  size  and  length 
of  the  reeds;  but,  in  the  violin,  the  leng-tlis  of  the  strings 
are  altered  at  pleasure  by  pressing  them  dowo  oa  the 
finger-board  ;  and,  in  like  manner,  the  effective  length  of 
the  flute  is  changed  by  the  opening  or  shutting  the  holes 
made  at  proper  distances  in  them  ;  the  opening  i)f  a  hole  at 
any  part  being  the  same  in  eftect  as  if  the  pipe  were  cut  off 
a  little  beyond  it." 

Mr.  Seymour  and  the  vicar  then  entered  into  a  long 
diKussion,  with  which  it  is  not  our  intention  to  swell  our 
history,  or  to  exhaust  tlie  patience  of  the  reader ;  we  shall, 
however,  with  his  permission,  collect  from  the  mass  some 
of  the  more  interettting  facts,  and  present  them  in  as  con- 
densed a  form  as  may  be  consistent  with  perspicuity.  In 
speaking  of  the  Jew's  karp,  a  little  instrumait  with  which 
every  schoolboy  b  well  acquainted,  the  vicar  stated  that 
its  origin  was  lost  in  the  long  lapse  of  time ;  but  that  it 
was  in  very  common  use  througiiout  Europe,  and  mora 
especially  in  the  Netherlands  and  the  Tyrol,  wiiere  it  wad 
the  delight  of  the  peasants  and  their  families.  He  also 
said  that  it  was  known  in  Asia,  and  that  the  Greeks  of 
Smyrna  called  it,  in  imitation  of  its  sound,  biambo.  The 
name  by  which  it  is  now  known,  he  observed,  was  evidently 
derived  from  the  Jews,  who  were  formerly  the  great 
venders  of  it,  and  of  other  toys,  throughout  Europe, 
although  he  stated  that  his  friend  Mr.  Frybabel  was  of 
opinion  that  it  was  a  corruption  of  jaw's  harp.  Mr.  Sey- 
described  its  con- 
,  and  the  theory 
of  its  action.  It  is  com- 
posed of  two  parts,  the 
body  and  the  tongue :  the 
former  has  some  resem- 
blance to  the  handle  of  a 
certain  kind  of  corkscrew  ] 
strip  of  steel,  joined  to  the 


r 


Chap,  XIX.  MADE    SCIEXCE    IS   EAESEST. 


315 


upper  part  of  the  body,  and  bent  at  its  extremity,  so  that 
the  fingers  may  touch  it  more  readily.  Thia  tongue,  or 
elastic  plate,  produces,  in  itself,  only  a  sound  which  serves 
as  a  drone,  althoug-h  it  appears  to  act  like  the  motion  of 
the  bow  of  a  violin  in  exciting  other  sounds,  by  breaking 
the  current  of  air  from  the  mouth,  the  acuteness  or  gravity 
of  which  will  be  determined  by  the  pressure  of  the  lips, 
and  the  magnitude  of  the  cavity  of  the  mouth.  To  under- 
stand, however,  this  part  of  its  operation,  it  is  necessary 
that  the  reader  should  become  acquainted  with  the  nature 
and  effects  of  what  have  been  termed  Resoaances^  and 
Jieci/rrocated  Vibratiottg  of  Columns  of  Air,  Thia  pro- 
perty of  sounding  bodies,  which  to  the  ignorant  must 
appear  as  an  inexplicable  species  of  sympathy,  will  be 
more  fully  explained  in  a  note  (51)  ;  at  present  we  shall 
merely  give  one  or  two  examples  of  its  effects.  A  singer 
has  been  known  to  break  into  pieces  a  large  lumbler-glass 
and  a  violin  suspended  against 
yield  the  same  notes  as  those 
»n  a  similar  instrument  in  the 
such  an  effect,  however,  one 
is  indispensable,  that  the  body  to  be  put  in 
agreeing  in  pitch,  with  the 


by  the  power  of  his  voict 
a  wall  may  be  heard  ti 
produced  by  a  perioruiei 

vibratioi 


one  communicating  tlie  sound.  Hence  the  necessity  of  so 
adapting  the  capacity  of  tlie  mouth,  in  playing  the  Jew's 
harp,  as  to  make  the  column  of  air  wliieh  it  contains  to 
reciprocate  the  sound  of  its  tongue.  The  subject  was 
agreeably  concluded  by  some  anecdores  which  were  related 
by  Miss  Villers,  in  proof  of  the  astonishing  powers  of  this 
little  instrument  when  directed  by  the  nkill  of  a  master. 
For  the  sake  of  those  who  may  be  curious  upon  thb  sub- 
ject we  have  introduced  an  account  of  two  great  performers, 
in  an  additional  note  (S2).  In  speaking  of  the  flute,  Mr. 
Twaddleton  took  occasion  to  observe,  that  its  name  was 
derived   from  Jiuta,'   a  lamprey,  or  small  Sicilian  eel, 

•  '■  Mursnn;  optima!  flutn:  sunt  in  Sicilia."—  Fan-.  R.  B.  ii.  6.  2. 
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which  ]tas  seven  holes  on  each  side ;  an  etyraolo^'  which 
will  probably  be  as  new  to  our  readers  as  it  was  to  our- 
selves. The  children  also  received  their  share  of  inslruction 
and  RRiusemeiit  upon  this  occasion.  Tom,  for  the  first 
time,  became  acquainted  with  the  use  of  the  pea  in  the 
whistle,  which,  lie  was  told,  was  to  agitate  and  break  the 
current  of  air,  and  thus  to  prcrduce  a  succession  of  quick 
vibrations,  upon  which  the  acuteness  of  its  sound  depended. 
Louisa  exhibited  her  whiz-gig^  which,  for  the  iuformation 
of  the  unlearned  reader,  we  may  state  to  consist  of  a  hollow 
disc  of  wood,  having  an  opening  in  its  aide,  like  tliat  in  the 
humiuing-top :  by  the  alternate  coiling  and  uncoiling  of 
the  cord  upon  which  it  is  strung  it  receives  a  circular 
motion,  the  rapidity  of  which  produces,  by  nicatis  of  its 
opening,  an  aerial  vibration  that  gives  a  loud  ringing 
sound. 

"  I  should  very  much  like  to  hear  your  opinion  of  that 
Egyptian  wonder,  the  statue  of  Memnon,"  said  the  vicar. 

"  Its  history,"  answered  Mr,  Seymour,  "  is  involved  in 
con.-iiderable  doubt  and  difficulty.  Authors  of  credit  agree 
in  stating  that  it  certainly  saluted  tlje  rising  sun  with  a 
musical  sound  ;  but  doubts  are  still  entertained  as  to  the 
cause  which  produced  it,  whether  it  was  tlie  effect  of 
mechanism,  or  a  juggle  of  the  Egyptian  priests.  An 
English  traveller.  Sir  A.  Smith,  informs  ua  that  he  visited 
the  statue,  and  actually  heard  the  sounds  at  si\  o'clock  in 
the  morning ;  but  he  believes  that  they  proceeded,  not 
Irom  the  figure,  but  from  the  pedestal,  and  he  couMders 
that  they  may  arise  from  the  impulse  of  the  air  upon  the 
stones  of  which  it  is  constructed.  Others  have  supposed 
tliat  the  heat  of  the  sun's  rays,  concentrated  by  a  mirror, 
may  have  acted  upon  plates  of  metal  so  as  to  produce  the 
effect.  It  is  not  my  intention  to  argue  this  point  i  but  I 
will  show  you  an  experiment,  by  which  you  will,  I  think, 
be  convinced  that  a  statue  miglit  easily  be  constructed  like 
the  Memnon  to  yield  musical  sounds  by  the  application  of 
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heat,  vhether  derived  from  the  solar  rays,  or  from  any 
other  source." 

Mr.  Seymour  produced  a  piece  of  apparatus,  of  which 
we  here  present  the  reader  with  a  sketch.  It  consists  of 
an  oblong  block  of  copper,  one  surface  of  which  ia  flat,  the 
other  formed  by  two  planes  meeting  at  an  obtuse  angle, 
and  having  a  groove  at  the  point  of  junction  a.  To  this 
block  a  handle  is  atRxed. 


1 


^3- 


Mr.  Seymour,  having  thus  described  the  form  of  the  in- 
strument, and  stated  that  its  construction  was  solely  directed 
witii  a  view  of  making  it  oscillate  freely  on  any  plain  sur- 
iiice,  thrust  the  block  in  the  fire,  and,  when  sufficiently 
heated,  placed  it  on  ita  ai^ular  surface,  upon  a  flat  piece 
of  lead.  It  immediately  began  to  vibrate,  producing,  at 
first,  a  kind  of  singing  noise,  not  unlike  that  of  the  sim- 
mering of  a  tea-kettle,  but  the  vibrations  became  more  and 
more  rapid  until  a  distinct  musical  sound  was  produced, 
which  from  time  to  time  varied  in  its  pitch,  and  gave 
rise  to  on  effect  scarcely  interior  to  tltat  of  the  Eolian 
liarp. 

"  How  extremly  beautiful !"  said  Miss  Villers. 

"  And  how  admirably  does  it  illustrate  the  theory  of 
musical  sounds!"  observed  Mr.  Seymour.  "  We  have 
here,  you  perceive,  a  series  of  impulses  communicated  to 
our  ears  by  the  air,  at  first  in  slow  Buccession,  and  by 
degrees  more  and  more  rapidly  ;  at  first  we  hear  a  rattling 
noUe,  then  a  tow  murmur,  and  then  a  hum,  which  by 
degrees  acquires  iJie  character  of  a  musical  note,  rising 
higher  and  higher  in  acutenesii.  It  is  evident,  therefore, 
from  this  experiment  alone,  by  showing  the  correspondence 
which  e^isti  between  the  pitclj  of  the  note  and  the  rapidity 
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of  the  Buccessiiin  of  the  vibrations,  that  our  sensation  of  the 
different  pitches  of  musical  notes  originates  in  the  different 
rapidities  with  which  their  impulses  are  commuu legated  to 

"  Pray  explain  to  us  the  manner  in  which  the  block  of 
Bielal  is  thus  made  to  vibrate,"  said  Miss  Villers. 

"  It  depetids,"  replied  Mr.  Seymour,  "  upon  the  alter- 
nate contraction  of  the  two  opposite  edges  of  the  metal 
frota  the  loss  of  heat ;  one  of  the  edges  coming  in  contact 
with  the  cold  lead  contracts,  and,  by  destroying  the  balance 
of  the  block,  causes  its  opposite  edge  to  come  into  contact 
with  the  lead,  and  to  undergo  the  same  change ;  and  it  is 
by  this  alternate  action  that  a  rapid  vibration  is  produced, 
oceasiouing;,  as  you  will  now  readily  understand,  the 
musical  sounds  you  have  just  heard." 

Miss  Villers  here  made  some  interesting  remarks  upon 
the  sounds  produced  by  flowing  water.  ''  In  the  fountain," 
she  said,  "  musical  tones  are  produced  by  vibrations  occa- 
sioned by  the  drops  on  the  jet,  and  reciprocated  by  the 
surface  on  which  they  ikll." 

The  lecture  having  been  concluded,  Mrs.  Seymour  pro- 
posed that  the  party  should  at  once  proceed  to  the  valley, 
but  the  vicar  suggested  the  propriety  of  first  explaining  to 
the  children  the  principle  upon  which  the  echo  depended. 

Mr.  Seymour  concurred  in  this  opinion, and  immediately 
afforded  the  following  explanation  : — "  An  echo  is  nothing 
more  tiian  a  reflected  sound.  When  the  aerial  vibrations 
strike  against  any  obstacle  of  sufficient  magnitude,  ihey  are 
reflected  back  to  the  ear,  and  produce  a  repetition  of  the 
sound,  which  will  appear  to  proceed  from  the  point  whence 
they  are  reflected,  so  that  the  apparent  direction  of  the 
voice  becomes  complettly  changed  by  an  echo.  A  con- 
siderable extent  of  level  wall  will  sometimes  produce  it  in 
great  perfection  ;  for  a  smooth  surface  reflects  sounds  much 
better  than  a  rough  one  :  but  the  circumstance  which, 
perhaps,  contributes  more  than  any  other  to  the  perfection 


of  an  echo,  is  the  form  of  the  reflecting  surface  ;  a  convex 
surface  is  a  very  bad  reflector  of  sound,  a  flat  one  reflects 
very  well,  but  a  small  deg;ree  of  concavity  is  the  form  be-t 
adapted  to  the  purpose." 

"  I  believe,"  observed  the  vicar,  "  that  fluid  bodies  will 
also,  under  certain  circumstances,  so  reflect  sound  as  to 
produce  echoes." 

"  Uudoubtedly.  The  surface  of  water,  especially  at  the 
bottom  of  a  well,  and  sometimes  even  clouds,  will  produce 
this  effect,  as,  during  a  tempest,  the  continued  rolling  of  tlie 
thunder  is  nothing  but  ihe  reverberation  of  a  single  db- 
chaise  bandied  about  (ram  cloud  to  cloud." 

•'  Do  you  mean  to  say,  papa,"  asked  Tom,  "  that  sound 
is  reflected  from  an  obstacle  to  the  ear,  in  the  same  manner 
as  my  ball  is  reflected  ailer  striking  the  wall  ?" 

"  Certainly;  supposing,  of  course,  that  your  ball  is  per- 
fectly elastic ;  and  in  that  case,  you  no  doubt  remember  the 
direction  it  will  follow." 

"  It  will  always  make  tlie  angle  of  re/lection  equal  to 
the  angle  of  incidence,"*  said  Tom. 

"  Undoubtedly ;  and  so  it  is  with  sound,  since  air,  as 
you  know,  is  perfectly  elastic.  If,  therefore,  the  vibrations 
fall  perpendicularly  on  the  obstacle,  lliey  are  reflected 
back  iti  the  same  line ;  if  obliquely,  the  sound  returns 
obliquely  in  the  opposite  direction,  the  angle  of  reflection 
being  eqnal  to  that  of  incidence.  You  will,  therefore, 
readily  perceive,"  continued  Mr.  Seymour,  addressing  his 
coDversaliou  more  particularly  to  Miss  Villera,  '*  that  a 
person  situated  at  an  appropriate  angle  may  hear  an  echo, 
as  it  is  returned  from  tlie  reflecting  surface,  without 
hearing  the  original  sound  which  produced  it.  M.  Gene&y 
has  described,  as  existing  near  Kouen,  a  curious  oblique 
echo  which  is  not  heard  by  the  person  who  emits  the  sound, 

•  The  reader  is  rEquesled  I 
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A  person  who  sings  hears  only  his  own  voice,  while  those 
who  listen  hear  only  the  echo." 

'*  As  a  smooth  and  concave  sur&ce  is  capable  nf  pro- 
ducing' an  echo,  how  does  it  happen  that  we  so  rarely  meet 
with  one  in  a  room  ?"  asked  Louisa. 

"  Echoes,  ray  dear,  are,  in  feet,  produced  in  every  room, 
by  the  reverberation  of  sound  from  its  wallti ;  but  on  account 
of  the  velocity  with  which  it  travels,  they  are  ini perceptible 
in  small  chambers,  because  the  sound  occupies  no  sensible 
period  of  time  in  moving'  from  tlie  mouth  to  the  walls,  and 
in  returning  back  to  (he  ear  i^in ;  oonsequentJy  the 
original  sound  and  its  eclio  become  ho  blended  and  incor- 
porated, as  to  appear  but  one  sound.  As  the  dimensions 
of  the  aparlment  increase,  the  defect  will  increase  with  it ; 
and,  in  buildings  for  music  or  public  speaking,  it  is  often 
highly  inconvenient,  and  difficult  of  prevention.*  Breaking 
the  surface,  or  rendering  it  uneven  by  mouldings  and  orna- 
ments, appears  to  be  the  most  elTectiial  method  of  curing 
the  evil." 

"  I  perceive  tiien,  papa,  that  in  order  to  produce  a  per- 
fect echo,  the  person  who  speaks  must  be  at  a  considerable 
distance  from  the  obstacle  that  reflects  the  sound,"  said 
Louisa. 

"  It  cannot  be  otherwise,"  replied  her  father  ;  "  and  if 
you  will  only  consider  the  rate  at  whicli  sound  travels,  you 
will  readily  understand  the  necessity  of  such  an  arrange- 
ment. In  order  to  produce  a  distinct  eclio  of  one  syllable, 
or  of  a  single  sound,  the  reflecting  obstacle  must  be  at  least 
70  feet  from  the  sound,  so  tliat  it  may  have  ro  pass  tlirough 
a  distance  of  70  feet  to  get  to  the  reHeclor,  and  70  more  to 
return  to  the  ear,  making  a  total  passage  of  1 40  feet,  which 
il  will  accomplish  in  rather  less  than  one-eighth  of  a  second  ; 
a  period  of  time  so  small,  that,  if  it  were  diminished,  it  is 
Bvident  the  echo  must  be  assimilated  with  the  sound  itself." 

•  Thin  is  Tery  remarkable  in  the  new  minrralogicBl  lecture-room  In 
til*  public  librnrj  al,  Cainliridge, 
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"  But  the  echo  in  the  valley,"  observed  Mrs.  Seymour, 
"  will  repeat  four  or  five  syllables." 

"  Undoubtedly  ;  if  we  make  the  experiment  at  a  suffi- 
cient distance  from  the  sandstoue  rocks  which  act  as  the 
reflector." 

"  It  would  appear,  then,  that  the  fartlier  the  reflecting 
object  is  oft',  the  greater  number  of  syllables  will  the  echo 
repeat ;  and  I  should  thijik  that  this  fact  might  enable  us 
to  compute  the  distance  of  the  reflector,"  said  Mrs,  Sey- 

"  In  a  moderate  way  of  speaking,  about  three  and  a  half 
syllables  are  pronounced  in  one  second,  or  seven  syllables 
in  two  seconds;  when  an  echo,  therefore,  repeats  seven 
syllables,  we  may  infer  that  the  reflecting  object  is  1142 
feet  distant." 

"  But,  ray  dear  Mr.  Seymour,  this  must  surely  depend 
upon  the  nature  of  the  syllables,"  said  the  vicar.  "  Pray 
excuse  the  interruption ;  but  you  will  admit  that  there 
must  exist  a  great  difference  between  the  echo  of  dactyles 
and  spondees.  Suppose  an  echo  should  be  able  to  return 
ten  syllables ;  thus — '  Tityre,  lu  paiula  recubans ' — 1  will 
be  bound  for  it,  that  if  you  were  to  try  ils  powers  in  slow 
heavy  spondees,  as  motutrum  horrendum,  a  return  of  not 
more  than  four  or  five  syllables  could  be  observed.'' 

"  I  will  not  dispute  that  point,"  said  Mr.  Seymour ;  "  or 
take,  if  you  will,  the  &mous  passage  in  the  Tenth  Odyssey, 
where  Sisyphus  rolls  the  stone  up  the  mountain  in  spondees, 
and  allows  it  to  mn  down  in  a  torrent  of  dactyles." 

Louisa  here  remarked  that  she  had  often  heard  of  some 
very  extraordinary  echoes  in  different  parts  of  tlie  world,  to 
which  her  fiither  had  not  alluded ;  she  mentioned,  for  in* 
■tance,  those  which  are  said  to  repeat  the  same  sound 
Kveral  times  in  succession. 

"  From  the  e:(planaliou  which  I  have  already  given  of  the 
nature  of  echoes,"  said  Mr.  Seymour,  "  it  will  be  easily 
conceived  that  a  vast  variety  of  eflects  may  be  produced  by 
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varying'  the  form,  the  shape,  the  distaoce,  and  the  iiumber 
of  reflecting  surfaces :  and  hence  we  hear  of  various  sur- 
prising' echoes  in  different  places.  It  is  not  difRcult,  for 
instance,  to  understand  the  nature  of  compound,  or  tauto- 
logical echoes ;  in  which  case  the  expression  of  one  ha  will 
appear  like  a  laughter.  Addison  mentions  an  extraor- 
dinary instance  of  this  kind  near  Milan,  which,  will  return 
the  sound  of  a  pistol  fifty-six  times." 

"  I  have  understood  that  the  echoes  on  the  lakes  of 
Killarney  are  of  this  multiplied  description,"   said  the 

"  They  are  particularly  calculated  to  produue  reflectioos 
of  sound,  from  the  height  of  the  mountains,  and  the  ex- 
panse of  water,"  replied  Mr.  Seymour;  "which  latter 
circumstance  always  assists  the  conveyance  of  reflected  as 
well  aa  direct  sound.  I  believe  there  is  a  certain  spot  on 
the  shore  of  Ross  island,  where  the  sound  of  a  bugle  pro- 
duces an  echo  which  fer  exceeds  any  other  to  he  met  with 
amongst  the  takes ;  tlie  first  echo  is  returned  froiu  the 
castle,  the  second  from  the  ruined  church  of  Aghadoe,  the 
tliird  from  Mangerton,  and  afterwards  innumerable  re- 
verberations are  distinguished,  which,  like  the  faded  bril- 
liancy of  an  extremely  multiplied  reflection,  are  lost  Ijy 
distance  and  repetition." 

"  There  is  an  admirable  echo,"  said  the  vicar,  "  behind 
ray  old  college  at  Cambridge ;  and  often  have  I,  while 
walking  on  the  road  to  Chesterton,  on  a  calm  evening,  dis- 
tinctly heard  twelve  repetitions  of  the  voice.  Lord  Bacon, 
if  I  remember  correctly,  mentions  an  instance  of  sixteen, 
in  some  ruined  church  near  Paris." 

"  It  was  in  the  church  of  Pont-Charenton,  on  the 
Seine,"  replied  Mr.  Seymour  \  "  in  which  place  that  great 
philosopher  discovered  the  inability  of  an  echo  to  return 
the  letter  S ;  for  having  pronounced  the  word  aatan,  the 
eclio  replied  va-t-en — ausag ;  from  whidi  circumstance,  the 
Parisians  concluded  that  some  guardian  spirit  prevented  the 
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walls  of  the  sacred  edifice  femi  pronouncing  the  name  of 

"  And  will  not  an  echo  repeat  the  letter  S  ?  "  asked  Louisa. 

"  Not  always,"  answered  her  iather  j  "  the  hissing'  or 
sibilant  noise  of  the  letter,  when  at  the  commencement  of 
B  uord,  ia  generally  lost,  unless  tlie  echo  be  extremely 
perfect." 

Mr.  vSeymour  was  here  reminded  of  an  echo  on  the 
Shine,  near  the  ruins  of  Rheinfcls,  to  which  i.t  usually  ad- 
dressed the  question — "  Who  is  the  Mayor  of  Oberwesel  ?" 
the  echo  answers  Esel,* — an  Ass. 

"  To  be  sure,"  said  the  vicar,  "  the  latter  syllables  re- 
turned by  the  echo  are  those  which  retain  possession  of  the 
ear.  My  young  friends,  no  doubt,  remember  the  facetious 
dialogue  between  Juvenis  and  Echo  in  the  colloquy  of 
Erasmus,  in  which  a  very  humorous  application  is  made  of 
thb  circumstance." 

The  party  now  set  off  on  their  excursion  to  the  valley. 
Mr.  Seymour  disposed  them  in  such  situations  as  were  best 
calculated  to  display  the  powers  of  the  echo,  and  to  illus- 
trate the  several  effects  wliich  he  had  endeavoured  to 
explain.  The  vicar  performed  his  experiment  with  dae- 
tyles  and  spondees,  and  was  highly  gratified  to  find  that 
their  results  proved,  in  a  most  satisfeetory  manner,  the  cor- 
rectness of  his  conjecture.  The  attention  of  Miss  Villers 
was  particularly  directed  to  the  effect  of  the  voice  of  Mrs. 
Heymour  from  the  orchard  gate,  and  which,  she  said,  con- 
vinced her  that  the  sound  she  had  heard  on  tlie  preceding 
evening  must  have  arisen  from  the  cause  assigned  to  it. 

After  the  party  had  fairly  tired  themselves  by  their  con- 
verse with  the  airy  and  unsubstantial  being,  they  descended 
to  the  sandstone  rocks,  which  Mr.  Seymour  pointed  out  as 
the  local  habitation  of  the  solitary  spirit.  These  were  duly 
examined  by  Louisa  and  Tom,  and  their  operation  as  a 


t,aad  pRMDiMd  toeoinph'witk  faerwHbcK,as 
MMi  am  he  bad  Wwhed  the  tnTffitiKUkie  of  those  Ikvs  by 
which  the  re6ectioa  of  sonud  was  governed. 

"  Why,  bios  me ! "  exclumed  the  vkar,  •'  the  rerds  rf" 
oar  airy  compauion  are  ended ;  and  I  maiDUin  that  nothing 
can  be  more  appropriate  than  the  consklecatiaii  of  the  ob- 
jkiOt  for  which  Jlise  Villers  has  expressed  wo  moch  interest. 
In  truth,  the  history  of  Echo  is  clas^cally  asa>ctat«d  witb 
that  of  geology ;  by  diving  iDIo  the  recesses  of  the  rock, 
we  do  but  pursue  her  descent  from  air  to  earth  ;  for  you, 
no  doubt,  remember  that  after  she  had  been  deprived  of 
her  loquacity  by  Juno,  she  became  enamoured  of  Narcissus, 
pined  away,  and  was  transformed  into  stooe."  * 

"  I  cannot  but  admire  the  ingenuity  with  which  you 
embellbh  every  subject  with  classical  decorations,"  replied 
Mr.  Seymour.  "  I  was  about,"  said  he,  '■  to  explain  to  my 
young  pupils  the  principle  and  construction  of  the  Whis- 
pering Gallery  in  the  dome  of  St.  Paul's ;  but  it  will, 
probably,  be  more  convenient  that  I  should  postpone  the 
consideration  of  this,  and  some  other  Bubjects  in  connexion 
with  it,  until  after  our  return  to  the  Lodge ;  I  am  not, 
however,  disposed  to  pass  over  the  fable  of  Echo  and 
Narcissiu,  to  which  you  have  Just  alluded,  without  main- 
taining, in  opposition  to  tlie  critical  diapamgement  of 
Addison,  that  it  is  one  of  the  most  beautiful  myths  of 
antiquity.     Every  stage  of  it  appears  to  me  to  admit  of  an 

*  OyiJ,  Metamorph. 
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all^orical  interpretation.  Whether  the  poet  was  acquainted 
with  the  laws,  by  which  the  reflection  of  sound  and  light  is 
governed,  may  certainly  be  questioned ;  but  the  fable  un- 
doubtedly shadows  forth  a  remarkable  example  of  poetic 
and  retributi^re  justice.  Narcissus  is  represented  as  dis- 
daining the  plaintive  appeal  of  Reflected  Sounds  and  is 
sacrificed  to  the  illusive  charms  of  Reflected  Light^^ 

The  vicar  expressed  himself  as  highly  gratified  by  so 
novel  and  ingenious  an  interpretation ;  and  Mr.  Seymour 
then  proceeded  to  view  the  details  of  the  geological  temple, 
and  the  design  of  the  pillars  that  had  so  agreeably  excited 
the  curiosity  of  Miss  Yillers. 
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Oh  their  return  to  the  Lodge,  Mr.  Seymour  proceeded  with 
the  espIaDation  of  the  Whispering  Gallery  in  St.  Paul's 
Cathedral ;  and,  in  order  to  render  intelligible  the  manner 
in  which  sound  is  concentrated,  and  thereby  nu^piified,  in 
that  hollow  hemisphere,  he  produced  a  diagram,  of  which 
the  annexed  cut  is  a  copy. 


He  explained  it  as  follows : — 

"  M  shows  the  situation  of  the  mouth  of  the  speaker,  and 
s  that  of  the  ear  of  the  hearer.  Now,  since  sound  radiates 
in  all  directions,  a  part  of  it  will  proceed  directly  from  h 
to  E,  while  other  rays  of  it  will  proceed  from  m  to  u,  and 
from  M  to  z,  &c. ;  but  the  ray  that  impinges  upon  u  will 
be  reflected  to  e,  while  that  which  firat  touches  z  will 
be  reflected  to  y,  and  from  thenee  to  e  ;  and  so  of  all  inter- 
mediate rays,  which  are  omitted  in  the  figure,  to  avoid  con- 
fiisioD.  It  is  evident,  therefore,  that  the  sound  at  s  will 
be  much  stronger  than  if  it  had  proceeded  immediately 
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from  M  without  the  assistaDce  of  the  dume ;  for,  in  that 
cane,  the  rays  at  z  aiid  h  would  have  proceeded  in  straight 
lines,  and  consequently  could  never  liave  arrived  at  the 

"  I  have  understood  that  a  similar  effect  «'as  formerly 
witnessed  in  the  stone  recesses  on  Westminster  Bridge," 
said  the  vicar. 

"  That  is  the  fact,"  replied  Mr.  Seymour.  "  The  re- 
cesses to  which  yon  allude  were  semi-domes ;  and  if  a 
person  whispered  in  the  fucus  of  one  of  them,  he  was 
distinctly  heard  by  another  stationed  in  the  focus  of  the 
opposite  oue.  Two  inanimate  busts  may  be  thus  made  to 
appear  as  if  holding  a  conversation,  by  placing  them  in  the 
foci  of  two  large  concave  mirrors  constructed  of  pasteboard, 
and  arranged  opposite  to  each  other;  when  a  whisper 
uttered  to  the  one  will  seem  to  proceed  from  the  other  by 
the  reflection  of  sound." 

Mr.  Seymour  tiow  removed  a  shell  from  a  group  of  coral- 
lines, which  decorated  a  part  of  the  temple,  and  desiretl 
Tom  to  place  it  to  his  ear. 

"  I  hear  a  noise  wliich  appears  to  me  to  resemble  that  of 
the  sea,"  cried  Tom. 

"  Ay,"  said  the  vicar, "  and  there  is  a  popular  belief  that 
it  is  the  murmur  of  the  sea,  which  the  shell  actually  sends 
forth,  betraying,  as  it  were,  its  marine  origin." 

"And  what  produces  the  sound  ?"  inquired  Louisa. 

"  The  interior  of  the  shell  merely  concentrates,  and  thus 
magnifies  the  sounds  around  us,  so  as  to  render  them 
audible;  a  goblet  applied  to  the  ear  will  be  found  to  pro- 
duce the  same  efTect,"  replied  her  father. 

"  I  suppose  it  is  upon  the  same  principle  that  the  speaking- 
trumpet  is  made  to  convey  sound  to  a  distance,"  remarked 

"  Since  sound  radiates  in  all  directions,  it  follows  that,  if 
such  radiation  be  prevented  by  confining  it  in  tubes,  it  may 
be  carried  to  a  great  distance  witb  very  little  diminution  of 
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its  effi«t ;  and  hence  the  use  and  application  of  those  tmm- 
petfl,  or  tin  speaking'-pipes,  which  are  now  commonly  used 
for  conveying  intelligence  from  one  part  of  a  bouse  to 
another.  The  trumpet  used  by  deaf  persons  acts  oi 
same  principle ;  but  as  the  voice  enlera  the  trumpet  at  the 
large  instead  of  the  small  end  of  the  instrument,  it  is  n 
much  confined,  nor  is  the  sound  so  much  increased." 

"I  believe,"  said  Mrs.  Seymour,  "that  the  expmment 
exhibited  some  time  since  in  London  under  the  title  of  the 
Invisible  Girl,  and  which  excited  such  general  curiosity, 
was  discovered  to  depend  upon  an  arrangement  of  this  kind." 

The  vicar  observed,  that  it  was  found  out  by  his  late 
friend  Dr.  Milner,  the  learned  and  seientilic  President  of 
Queen's  College,  Cambridge. 

"  I  expected  that  you  would  allude  to  that  exhibition," 
said  Mr.  Seymour ;  "  and  as  I  was  anxious  to  provide  my 
yoimg  pupils  with  some  new  amusement,  as  a  reward  for 
their  industry,  I  have  directed  Tom  Pknk  to  construct 
the  necessary  apparatus  for  exiiibiting  and  explaining  the 
deception." 

Upon  inquiry,  Mr.  Seymour  found,  as  he  had  anticipated, 
that  the  necessary  apparatus  for  the  experiment  of  the 
"Invisible  Girl"  had  been  duly  arranged,  and  that  Tom 
Plank  was  in  attendance  to  afford  any  assistance  which 
might  be  farther  required.  We  shall  proceed  to  describe 
all  the  visible  mechanism,  as  it  appeared  to  the  children  on 
entering  Mr.  Seymour's  study,  and  of  which  we  Jiere  pre- 
*ith  a  perspective  sketch. 
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It  consisted  of  a  wooden  frame,  uot  very  unlike  a.  bed- 
rtead,  liaving  four  itprig;lit  poats,  a  a  a  a,  aiid  a  cross-rail  at 
top  and  bottom  to  strengthen  them.  The  frame  thus  con- 
structed stood  upon  a  low  table,  and  from  the  top  of  each 
of  the  four  pillars  sprang  four  bent  brass  wires,  which  con- 
verged to  the  point  c.  From  these  wires  a  hollow  copper 
ball  was  suspended  by  ribands,  so  ai  to  cut  off  all  possible 
«OBiinuiiication  with  the  irarae.  The  globe  was  supposed 
to  contain  the  invisible  being,  as  the  voice  apparently  pro- 
ceeded from  the  interior  of  it ;  and  for  this  purpose  it  was 
equipped  with  the  mouths  of  four  trumpets,  placed  around 
it  in  a  horizontal  direction,  and  at  right  angles  to  each 
other,  as  shown  in  the  annexed  section,  in  which  the 
globe  is  represented  in  llie  centre  ; 
d  d  d  d  are  the  trumpets,  and 
bbbb  the  frame  surrounding  (hem, 
at  the  distance  of  about  half  an 
inch  from  their  mouths.  Such  as 
we  have  described  was  the  appara- 
tus, which  had  been  constructed 
under  the  direction  of  Mr.  Sey- 
mour, who  informed  the  party  tliat,  if  any  of  them 
would  ask  a  question  of  his  little  fairy,  and  direct  the  voice 
into  one  of  the  trumpets,  an  answer  would  immediately  be 
returned  from  the  ball. 

"  Let  me  interrogate  her,"  exclaimed  Louisa,  as  she  ad- 
vanced towards  the  railing.  "  Tell  me,  mysterious  being, 
the  name  of  the  person  who  now  addresses  you." 

"  Miss  Louisa  Seymour,"  answered  a  voice  sufficiently 
audible  to  Louisa,  and  yet  so  distant  and  feeble,  that  it 
appeared  as  if  coming  from  a  very  diminutive  being,  and 
thus  heightened  the  deception. 

"  Now,  Vicar,  it  is  your  turn,"  said  Mr.  Seymour. 

"Well,  then,  I  will  try  whether  I  cannot  puzzle  your 
Delphic  lady ;"  and  accordingly,  applying  his  mouth  to  tlie 
trumpet,  Mr.  Twaddleton  demanded  an  interpretation  of 
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the  following-  charade : — "  My  First  makes  my  Second, 
and  fancies  he  is  my  Whole?" 

"  What  is  her  answer  ?  "  anxiouaty  inquired  the  party. 

"Ab  prompt  as  it  is  correct.  She  tells  me  it  is 
Patriot." 

"  Let  Miss  Yillers  advance :  she  has  bo  lately  distin- 
guished herself  by  her  beautiful  enig-ma,  that  I  have  no 
doubt  she  will  now  favour  «b  with  one  that  will  try  the 
skill  of  the  Oracle,  and  delight  us  with  its  composition," 
said  Mrs.  Seymour, 

"  After  that  very  pretty  speech,  it  would  be  afTectatioii 
on  my  part  to  refuse ;  but  you  really,  my  dear  Mrs.  Sey- 
mour, place  too  great  a  value  upon  my  humble  elTorts." 
Miss  Villere,  accordiogly,  slowly  and  distinctly  enunciated 
the  following  lines  in  the  ear  of  the  trumpet : — 

"  My  First  'a  a  convejancc  that  "s  oft  on  the  stand. 

Nor  wheels,  nor  e'en  horses,  are  for  it  e'er  neeited, 
And  Btill  by  five  courierH  'tis  ersr  preceded. 
So  quick  has  it  moved  that,  in  England  on  Snnday, 
It  'b  been  fonad  in  the  midst  of  Uorocco  on  Monday. 
When  b;  rough  work  and  wfiariiig  'tis  no  longer  sound, 
By  applying  my   Seamd  a  cure  has  been  foood. 
My  Whole  a  a  terror  to  all  who  may  tniTtl ; 
So  pray,  gentle  lady,  this  riddle  uniavel.'* 

"  Who  can  make  it  out  ?  "  asked  Tom. 

"  Have  patience  for  the  response,"  said  the  vieaTj 

"  She  tells  me  she  requires  time,"  observed  Miss  Villers. 

"  Very  well :  lend  your  ear,  and  let  us  know  when  the 
inspiration  comes  upon  her." 

"  She  now  ringa  a  bell  to  announce,  I  suppose,  that  she  is 
ready  with  her  answer.     Yes;  here  it  ia;" — 

"  To  unravel  your  riddle  I  qnieyy  essay'd. 
With  what  skill  you  will  presently  leam ; 
That  is,  if  my  (uiEwer,  in  riddle  convey'd. 
Is  by  you  understood  iu  \\s  turn. 
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Know,  then,  that  your  Frasr  is  lively  nnd  gay, 

Though  of  food  it  never  can  taste, 
And  Btill  it  for  ever  is  piokiiig  uway, 

Eicept  when  it  traieb  in  hsate. 
All  wet  is  its  horror,  so  tvoder  ito  frame. 

And  yet  at  a  spring  it  will  jnmp, 
Bnt  what  must  appear  a  strange  part  of  its  game, 

To  keep  dry  it  will  fly  to  a  pump ! 
When  tender,  or  tir'd,  how  refresh'd  by  green  graaa  1 

As  it  wanders  through  meadow  or  lawn, 

For  it  liat«s  ev'ry  species  of  Mm. 
Of  your  Secohd,  my  friend,  1  've  a  story  in  store, 

That  perhnpfl  may  give  you  a  shock, 
For  I  found  it  attflch'd  to  Newgate's  dark  door 

The  moment  I  wrouch'd  off  its  lock. 
In  the  cell  thus  eipos'd  1  most  aniioualy  look'd, 

And  law,  with  the  eye  of  a  mole, 
A  wretch  there  immuHd,  tud  for  pimishmeut  book'd, 

And  in  him  I  disoover'd  ynur  Whole." 

"  Now  then,  who  is  prepared  to  interpret  the  Sibyl's 
answer?"  asked  the  viear. 

"  I  believe  I  can  guess  its  meaning',"  answered  Mr. 
Seymour.  And  well  he  might,  for  he  had  concocted  the 
whole  aiEtir  in  concert  with  Miss  Tillers. 

After  much  questioning  and  puzzling,  as  uisually  hap- 
pens upon  such  occasions,  Mrs.  Seymour  declared  the 
mysteriouH  word  to  be  Footpad  :  and  she  was  right,  and 
the  rest  of  the  party  concurred  in  that  decision  ;  although 
there  was  one  point  that  Tom  did  not  comprehend,  and 
that  was  how  the  Second  could  be  "  found  on  Newgate's 
dark  door." 

"  Why,  my  dear  boy,"  said  the  vicar,  "  even  dull  as 
I  usually  am  upon  these  occasions,  I  very  readily  solved 
that  mystery.  Did  he  not  find  a  Podlock  upon  '  New- 
gale's dark  doorf  and  by  taking  off  the  lock,  leave  his 
'  second,'  Pad?" 

The  charade  having  been  thus  explained  to  the  satisfhc- 
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tiua  of  the  wliole  party,  the  nest  questioo  which  engaged 
thirir  AtteDtioD  was  the  construction  of  the  apparatus,  by 
wliich  llie  voice  was  so  mysteriously  conveyed  lo  the  ear. 

Tom  examined  the  ball,  the  trurapeta,  and  the  frame- 
work ;  but  he  was  unable  to  discover  any  clew  by  which  he 
eouM  unravel  the  mystery.  At  length  Mr,  Seymour  pro- 
cvede^l  to  the  explanation.  He  told  them  that  t)ie  mechanism 
owed  its  effects  to  the  combined  operation  of  two  principles 
with  which  they  were  already  acquainted  ;  Ihe  concentra- 
tion and  conveyance  of  sound  by  means  of  a  speaking-pipe, 
and  its  reflection  from  an  appropriate  surface  so  as  to 
change  its  apparent  direction,  by  producing  an  artificial 
echo.  He  then  showed  tliera  the  pipe  which  was  con- 
cealed in  one  of  the  leg^  of  the  frame,  and  explained  in 
what  manner  the  voice  of  Tom  Plank,  who  had  been  sta- 
tioned in  an  adjoining  room,  was  conveyed  to  the  mouth  of 
the  trumpet,  and  thence  reflected  to  the  ear  of  the  ob- 
server. By  means  of  (he  annexed  section,  we  shall  hope  to 
render  this  subject  as  intelligible  to  our  readers,  as  did  Mr. 
Seymour  to  his  little  pupils. 
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b  b  represent  two  of  the  legs  of  the  frame,  one  of  which,  as 
well  as  half  the  rail,  is  made  into  a  tube,  the  end  of  which 
opens  immediately  opposite  to  the  centre  of  the  trumpet. 
This  hole  is  very  small,  and  concealed  by  mouldings  ;  the 
other  end  communicates  by  a  tin  pipe,  p/i,  which  passes  in 
a  concealed  manner  along  the  floor  of  the  room,  into  an 
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■djoiRing  closet,  where  the  confederate  is  concealed.  It  is 
evident  tliat  any  sound,  directed  into  the  mouth  of  the 
trumpet,  will  be  immediately  reflected  back  to  the  orifice 
of  the  tube,  and  distinctly  heard  by  a  [lerson  who  places 
to  the  month  of  the  funnel  m ;  while  the  answer 
returned  by  him,  travelling  along  the  tin  funnel,  p  p,  will 
iflflue  from  its  concealed  orifice,  and  striking  upon  the  coo- 
CBve  aur&ce  of  the  trumpet,  be  returned  to  the  ear  as  &a 
echo,  and  thus  appear  as  if  it  had  proceeded  from  the  inte- 
rior of  the  ball. 

The  vicar  observed,  that  this  deception  of  the  Invisible 
Girl,  which  had  formerly  created  so  much  interest,  was 
little  more  than  the  revival  of  the  old  and  well-known 
mechanism  of  the  speaking  bast,  which  consisted  of  a  tube, 
&om  the  mouth  of  a  bust,  leading  lo  a  confederate  in  an 
adjoining  room,  and  of  another  tube  to  the  same  place, 
ending  in  the  ear  of  (he  figure ;  by  the  latter  of  which  a 
found  whispered  in  the  ear  of  the  bust  was  immediately 
carried  to  the  confederate,  who  instantly  returned  an  answer 
by  the  other  tube,  ending  in  the  mouth  of  the  figure,  which 
therefore  appeared  to  utter  it,  "  The  Invisible  Girl,"  conti- 
nued the  vicar,  "  evidently  only  differs  from  that  contrivance 
In  this  single  circumstance,  that  an  artificial  echo  is  pro- 
duced by  means  of  the  trumpet,  and  thus  the  sound  no 
longer  appears  to  proceed  in  its  original  direciion." 

"  Your  remark  is  perfectly  correct,  my  dear  vicar,"  said 
Mr.  Seymour. 

Tom  Plank,  with  an  air  of  aelf-salisfaction,  at  this  mo- 
meiit  emerged  from  his  retreat,  and  inquired  whether  hia 
petformance  had  met  with  the  approbation  of  the  company, 

"Gentlemen,"  said  Tom  Plank,  "as  I  am  now  fully 
satbfied  that  any  plan  of  propelling  live  and  dead  luggage 
through  funnels  can  never  succeed,  I  propose  to  employ 
tubes  for  conveying  sounds  to  a  great  distance,  so  as  to  do 
away  with  the  use  of  telegraphs." 

Why  that  plan  is  more  practicable,  but  less  novel, 
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than  the  one  you  have  just  abandoned,"  answered  Mr.  Sey- 
mour. "  At  the  latter  end  of  the  last  century,  a  toan  of 
the  name  of  Gautier  conceived  a  method  of  transmitting 
articulate  sounds  to  an  immense  distance.  He  proposed 
the  conatruQtion  of  horizontal  tunnels  that  should  widen 
at  their  extremities,  by  means  of  which  the  ticking  of  a 
watch  might  be  heard  more  distinctly  at  the  distance  of 
two  hundred  feet  than  when  placed  close  to  the  ear.  I 
think  he  calculated  that  a  succession  of  such  tunnels  would 
transmit  a  verbal  message  nine  hundred  miles  in  an  hour." 
(53) 

"  Only  think  of  that !  "  ejaculated  Tom  Plank  ;  "  to 
make  a  communication  from  London  to  Edinburgh  in  about 
twenty-five  minutes ! " 

"  True,  my  friend  ;  but  what  would  you  aay,  were  I  to 
suggest  a  method  of  communicating  information  to  any  dis- 
tance without  the  loss  even  of  a  single  second  of  time?"  (54) 

"  There  now ! "  cried  the  vicar,  "  you  have  supplied 
Tom  Flank  with  some  fresh  barm  to  set  his  brains 
working." 

"  He  is  an  indefatigable  fellow,  I  must  allow,"  said  Mr. 

ASteT  this  discourse  the  vicar  rose  from  his  seat,  and 
on  walking  across  the  room,  the  creaking  of  his  shoes 
excited  the  attention  of  Mr.  Seymour,  who,  with  hia  ac- 
customed gaiety,  observed,  that  "  the  vicar  had  music 
in  his  sole." 

"  Mr.  Seymour  I "  exclaimed  Mr.  Twaddletoit,  with  a 
look  which  we  should  in  vain  endeavour  to  describe,  "  the 
infirmity  of  my  shoes,  crepilut  crepida,  is  at  all  events 
sanctioned  by  high  antiquity ;  for  we  are  told  by  Philo- 
stratus,  in  his  Epistles,  that  Yulcan,  being  jealous  of 
Tenus,  made  her  creaking  shoes,  in  order  that  he  might 
hear  whenever  she  stirred." 

So  ludicrous  an  appeal  to  antiquity  would  have  over- 
come Heraclitus  himself;  no  wonder  then  that  the  whole 
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party  enjoyed  a  hearty  laugh  at  the  worthy  vicar's  ex- 
pense. 

"  Well,  Mr.  Twaddleton.  if,  as  you  say,  I  have  brought 
down  philosophy  to  account  for  the  most  familiar  occur- 
rences, it  ia  but  just  that  I  should  return  the  compliment, 
by  declaring  that  you  are  equally  prepared  to  throw  a 
classical  interest  around  the  humblest  as  well  as  the  most 
dignified  subject,  a  capite  usque  ad  ealcem"  observed  Mr. 
S.jr,onr. 

"  Now,  Tom,  as  you  have  so  lately  been  instructed  in 
the  different  sources  of  sound,  do  tell  your  good  friend,  the 
vicar,  the  cause  of  the  creaking  of  his  shoes,"  said  his  lather. 

"  The  dryness  of  the  leather,  I  suppose,"  answered  the 
young  philosopher. 

"  A  certain  state  of  dryness  is  certainly  a  necessary 
condition,  or  else  the  cohesion  between  the  inner  and  outer 
sole  would  exclude  the  air.  Correctly  speaking,  the 
creaking  depends  upon_the  sudden  compression  of  the  air 
contained  between  the  two  surfaces  of  leather ;  just  as  a 
■ound  is  produced  by  the  clapping  of  the  hands  by  the 
&ir  thus  set  in  vibration.  Shoes  with  single  soles,  there- 
fore, never  creak,  and   by  interposing  a  piece  of  oil-sillc 

ween  the  two  soles,  you  will  so  far  ensure  the  contact 
of  their  sur&ces  as  to  obviate  the  sound." 

"  That  is  at  all  events  a  piece  of  practical  philosophy 
worth  knowing;  and  I  shall  accordingly  instruct  my 
operator,  Jerry  Styles,  upon  this  point,"  observed  the  vicar. 
'  So  you  see,  my  dear  sir,  I  am  no  bad  shoemaker, 
although  I  have  never  yet  made  a  shoe." 

"  To  be  sure— to  be  sure,"  exclaimed  the  vicar  ;  "  for 
as  Horace  has  ii — 
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"  You  Dever  made  a  happier  quotation,"  exclainied  Mr, 
Seymour. 

"  I  have  only  one  other  remark  to  make,"  continued  b^ 
"  wliich  tlie  consideration  of  this  subject  has  very  naturallje 
suggested — that  the  various  strange  sounds,  which.  I 
fi\)m  time  to  time  alarmed  the  supers litio us,  maybe  readily 
explained  upon  the  simple  principles  we  have  been  diB- 
cussing.  I  well  remember  a  whole  family  having  beesv 
thrown  into  a  state  of  terror,  by  a  myBterious  sound  which 
regularly  recurred  every  evening ;  when  it  was  at  length 
discovered  to  arise  from  the  crawling-  of  snails  over  the 
window;  their  slimy  surfaces,  as  they  moved  along,  pro- 
duced 3  friction,  which  occasioned  a  vibration  of  the  glaH." 

"  And  I  never  recall  to  my  recollection,  without  b 
degree  of  terror,"  said  the  vicar,  "  the  night  I  passed  v 
old  oaken  chamber  which  had  the  reputation  of  hang 
haunted.  A  bright  tire  ciieerfully  blazed  in  the  grata 
as  I  entered  the  apartment,  and  casting  its  ruddy  light 
around,  in  some  measure  dissipated  the  prejudice  which 
had  been  raised  to  the  disparagement  of  mj  dormitory ; 
but  awaking  in  the  night,  my  fire  was  out,  and  a  suc- 
cession of  the  most  extraordinary  noises  I  ever  heard 
assailed  me." 

"  All  which  are  easily  explicable,"  said  Mr.  Seymour. 
"The  old  oaken  materials  were  expanded  by  the  heat  of 
your  fire,  and  on  the  apartment  cooling,  they  again  cc 
tracted,  and  gave  origin  to  all  the  sounds  you  describe." 

"  How  unsparingly  does  science  clip  the  wings  of  imt^- 
nation  1 "  observed  Mi?a  Tillers, 

"  Reverting  to  the  subject  of  shoe-making,"  said  Mr, 
Seymour,  "  let  me  ask  the  vicar,  whether  he  remembere  tha 
receipt  of  Orator  Henley,  for  making  a  pair  in  a  few 
minutes." 

"  I  remember  it  well ;  be  collected  a  number  of  shoemakera 
by  promising  to  impart  his  great  secret  to  tliem  ;  and  this 
wonderful  abridgment  of  time  and  labour  was  exhibited  to- 
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hia  gaping  auditors  by  cutting  off  the  tops  of  a  ready  made 
pair  of  boots !" 

"  I  think,"  said  Mr.  Seymour,  "  when  Tom  has  solved 
the  eaigma  I  am  about  to  propose,  you  will  allow  that,  as  a 
paradoxical  shoe-maker,  I  have  fairly  beaten  the  Orator 
out  of  the  field." 

'^  A  choemakfir  onix  made  shorn  willif>ut  leatheri 
With  all  the  four  elcmeDls  joined  b^thcc; 
There  wert  Fire  and  Watee,  sod  EiuiH  too,  ind  Ala, 
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CHAPTER    XXI. 

COMUCHIGAIION,   FROM  WHICH   T 


ABTIQTJiEIlH 


For  some  time  had  Major   Snapirell  been  occupied  i 
making  arrangemeDts  for  an  event,  which  he  hailed  not 
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only  as  the  accompli shmeat  of  his  most  ardent  wishes,  but 
as  thf>  guarantee  of  his  future  happiness.  We  did  not 
tliink  it  right  to  impart  this  secret  to  our  readers,  until  the 
period  should  arrive  when,  in  conformity  with  the  usag«  of 
the  world,  the  subject  might  be  referred  to  without  reserve 
or  impropriety.  To  such  a  period  has  our  history  arrived, 
and  we  shall  therefore  at  once  communicate  the  whole 
Btory,  by  relating  the  substance  of  a  conversation  which 
took  place  between  Major  Snapwell  and  the  vicar,  in  the 
presence  of  Mr.  and  Mrs.  Seymour,  in  the  library  of  Over- 
ton Lodge. 

"  Tour  hand,  my  dearest  friend !  your  hand,  and  with 
it  the  congratulations  of  your  heart,"  exclaimed  the  major, 
as  he  approached  Mr.  Twaddleton ;  "  our  fiiends  here," 
added  he,  as  he  bowed  to  Mr.  and  Mrs.  Seymour,  "  are 
already  auquainied  with  the  proposed  union  between  my 
worthy  nephew,  Henry  Beecham,  and  the  charming  Isa- 
bella Villers  ;  and  may  Heaven  shed  the  dew  of  its  blessing 
upon  them  I " 

"  Amen,"  ejaculated  the  vicar. 

"  Well,  sir,  I  am  most  anxious  that  the  ceremony  should 
take  place  at  Overton,  and  that  you  should  officiate  upon 
the  occasion." 

"Most  cheerfully  shall  I  comply  with  your  request; 
'connubio  jungam  HabUi,'  as  the  immortal  poet  has  it," 
was  the  vicar's  reply. 

"  I  have  also  to  inform  you,"  continued  the  major,  "  that 
it  is  my  wish  to  diifuse  a  portion  of  that  delight,  which  this 
event  will  impart  to  me,  over  the  neighbourhood  in  which  I 
shall  probably  pass  the  days  that  may  be  yet  spared  to 
me;  listen,  therefore,  to  the  scheme  which  I  have  devised 
for  carrying  this  into  effect,  I  design  to  give  a  public 
enterta,inment,  upon  a  plan  as  novel  as  its  scale  shall  be 
extensive ;  it  shall  not  be  a  mere  blaze  of  the  spirits, 
but  the  recreation  of  the  mind,  and  the  jubilee  of  reason." 

"  An  entertainment !  "  muttered  the  vicar,  wiiose  coun- 
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tenance  afforded  anything  but  encoutagemeiit  to  such  a 
scheme. 

"  Ay,  vicar ;  an  entertainment  which  shall  be  con<li]ci«d 
with  every  regard  to  ancient  usage  and  classical  correct- 
ness," said  the  major,  as  he  cast  a  sly  glance  at  Mr.  Sey- 

Tlie  countenance  of  the  viear  brightened ;  and  he  begged 
his  worthy  friend  to  be  more  explicit,  and  to  state  the 
nature  of  his  intended  fete. 

"  I  have  just  iold  you  that  this  boy  of  mine  is  shortly 
to  conduct  Miss  Villers  to  the  temple  of  Hymen  ;  I  would 
seize  that  happy  occasion  for  giving  a  rural  fdte,  in  my 
park,  to  the  inhabitants  of  Overton  and  its  neighbourhood ; 
and,  aa  there  are  no  less  than  three  events  which  1  am 
anxious  to  celebrate,  I  propose  that  this  same  fSle  shall  be 
oontiiiued  through  three  successive  days.  Ou  the  first 
shall  be  commemorated  tlie  providential  escape  of  my 
nephew  from  shipwreck ;  on  the  second,  his  marriage ; 
and  on  the  third,  my  purchase  and  occupation  of  Osterley 
Park— What  think  you  of  my  plan  ?  " 

"  Why,  truly,  that  it  would  ailmit  of  much  appropriate 
p^eantry,  and  be  comitenanced  by  classical  authority :  Au- 
gustus triumphed  three  days,  for  the  purpose  of  comme- 
morating three  great  events ;  the  first  of  which  was  the 
defeat  of  the  Famionians  and  Dalmatii ;  the  second,  the 
battle  of  Actium  ;  and  the  third,  the  reduction  of  Egypt. 
Then,  again,  we  have  the  Ludt  Magni  of  the  Eoraans,  and 
the  solemn  Athenian  feast,  Apaluria,  which  lasted  during 
three  days  ;  and,  above  all,  the  Secular  games,  whicli  were 
continued  through  the  same  period.  In  the  &ce  of  such 
authorities,  it  would  iU  become  the  classical  scholar  to 
offer  any  objection ;  although,  as  vicar  of  the  parish,  I 
cannot  conscientiously  close  my  eyes  against  the  evils  which 
might  possibly  arise  from  such  protracted  revelry,  I  would 
therefore,  with  submission,  propose  that  the  three  events 
to  which  you  allude,  the  importance  of  which  I  most  fully 
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appreciate,  should  be  celebrated  by  three  distinct  festivals 
on  one  and  the  same  day." 

The  major  saw  plaioly  that  the  vicar  might  be  made  to 
approve  of,  or  to  dissent  fiiim  any  plan,  by  the  dexterous 
use  of  classical  authority  ;  he  therefore  determined  to  use 
it,  as  he  had  so  successiully  done  oa  former  occasions,  as  a 
talisman  for  the  accomplisliment  of  his  purpose. 

"  I  like  your  propositioD,''  observed  the  major,  "  but 
I  greatly  fear  thai  you  will  not  be  able  to  support  it  by  any 
classical  authority ;  and,  remember,  I  must  have  every 
thing  eondueled  in  the  strictest  accordance  with  ancient 
usage." 

"  Tour  intention  commands  my  profound  respect,"  an- 
swered the  vicar,  "  and  I  will  not  lose  any  time  in  search- 
ing the  writings  of  Lipsius  for  a  precedent,  an  autlior  who 
has  collected  fifteen  laws  of  the  Roman  entertainments  ;  or 
perhaps,  the  Pandects  of  Franciscus  Modius,  who  has  so 
ably  treated  of  nuptial  ceremonies,  will  furnish  the  desired 
information ;  but  no  matter,  a  precedent  must  be  found, 
and  I  will  produce  ii." 

Mr.  Seymour  iiere  interrupted  the  conversation  by  in- 
quiring of  the  major  the  plan  of  those  amusements  which 
he  proposed  to  provide. 

"  My  plan  is  to  convert  the  elm-meadow  at  Osterley 
Park  into  a  fair,"  said  the  major,  "  wherein  eveiy  kind  of 
amusement  that  I  can  command  shall  be  exhibited — turn-  | 

biers — rope-dancers, — conjurers— fire-eaters,  and,  in  short, 
the  whole  merry  train  of  Comus  shall  be  pressed  into  our 
service ;  and,  iu  spite  of  the  Peace  Congress,  who  have 
denounced  Punch  as  the  embodied  spirit  of  pugnacity,  I 
will  never  discard  the  old  friend  of  my  youth ;  he  shall 

t     certainly  be  engaged  to  display  his  herediiary  wit  and  mimic  _ 

drolleries  ;  and  although  as  a  needy  vagabond  he  is  at  length  1 

doomed,  by  an  ungrateful  public,  to  roam  at>out  the  world,  I 

like  a  «nail,  with  hb  house  on  his  back,  let  us  not  foi^et  I 


I 
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Ah  the  line  «m  wIwb,  Vke  Boner,  cities  eoDt«idGd  for 

■*  I  hope  jroD  wiU  also  engage  the  '  Fantoccini '  or 
*  Mtriom^tet'  "t  slid  Louisa. 

"  Undoubledlj  ;  the '  Biachina:  getticulanle^  have  a  clas- 
iiMl  claim  to  oar  legard,  not  only  a»  hai-ing  suggested  to 
Ooethe  the  notioD  of  bis  immortal  Fau^,  but  as  htang 
haaamably  associated  witfa  the  poetical  muse  of  Addiaon, 
and  the  dramatic  remiDiscences  of  Beo  Jodsoq.'* 

Urs.  SejmoDr  here  interposed,  and  begged  to  remind 
ber  fiiends  tiiat  tre  were  also  indebted  to  the  Fantoccini  for 
we  of  Hajdn's  musical  inspirations. 

"  Nor  will  I  wiihhold  an  offering."  said  her  husband: 
'^wbodoes  not  retneniber  «ith  delight  the  inimitable  scene 
of  the  Puppet  Flayer  in  Don  Quixote,  in  which  the 
Knight  makes  so  merciless  an  attack  upon  the  mimic  repre- 
sentatives of  the  Moors  in  defence  of  Don  Gayferos  and  tite 
&ir  Melisendra  ?  " 

This  point  baviug  been  setiled,  the  major  proceeded;  "  I 
will  also  provide  platfonns  for  those  who  may  be  disposed 
to  weave  the  mazy  dance,  orchestras  for  music,  and  oma- 
m^ited  tenls  for  refreshments.  And  I  shall  certainly  call 
upon  the  vicar,"  added  the  major  with  an  arch  smile,  "  to 
open  the  ball  with  the  bride." 

"  Ay,  my  dear  major,  had  I  numbered  a  few  olympiads 
less,  I  should  indeed  have  felt  flattered  by  so  marked  a 
distinction ;  but  my  age,  my  age,"  murmured  Mr.  Twad- 


•  By  many  he  ha*  been  considered  of  French  oripn ;  but  NKpIea 
(Tould  appear  to  have  the  best  claim  to  the  honour. 

tMAHioxETTE,  tlia  French  word  lor  puppel,  originally  applied  to 
the  Virgin  Mary,  who  appeared  in  a  sort  of  miracle  play ;  but  the 
tenn,  like  many  others  of  the  Bamo  kind,  has  lost  its  eiclusive 
^^icaliDn.  The  earliest  puppet  n-os  certainly  the  Doll;  but  it  has 
tiMa  quBstioned  whether  it  was  the  emblem  of  precocious  maternity, 
WK  lymbol  of  religioua  veiieralion  {Pertala).  Did  It  spring  from 
ItwhiMth  or  the  altar?  The  xord  Dallwauld  seem  to  be  a  corrup- 
«M  of  Idol. 
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"  NonBense '.  find  some  classical  authority  to  Baactioii  my 
proposal." 

"  Your  suggestion  meriU  attention  ;  let  me  consider — 
Lucian — What  says  Luciaii  de  Saltationei  JJo,  stop, 
I  liave  it  I  Socrates  learned  to  dance  very  late  in  life  ; 
and  Cato,  notwithstanding  his  severity  of  manners,  dis- 
dained not,  at  the  age  of  sixty,  to  practise  it.  I  will  there- 
fore, under  such  auspices,  comply  with  your  request,  and 
lead  the  bride  down  the  first  dance." 

The  major  expressed  his  delight  at  the  concession  of  his 
classical  friend,  and  proceeded. 

"  I  also  propose  that  a  number  of  Lilliputian  ships  shall 
perform  their  various  evolutions  on  the  canal,  and  ulti- 
mately engage  in  mimic  war — such  cannonading!  such 
explosions  I " 

"  How  charraing !  how  very  delightful  and  interesting  ! " 
exclaimed  Louisa  and  Fanny  ;  "  but  pray,  papa,  do  allow 
Tom  to  leave  school,  in  order  that  he  may  witness  all  these 
amusements,  or  instead  of  pleasure  we  shall  derive  from 
them  nothing  but  regret," 

"  Fear  not,  my  dear  little  friends,"  exclaimed  the  major ; 
"  I  shall  insist  upon  that  as  a  condition,  and  I  am  sure 
my  request  will  be  very  cheerfully  granted." 

*'  Most  certainly,"  said  the  &t]ier ;  "  indeed  I  shall  be 
anxious  to  embrace  so  favourable  an  opportunity  of  explain- 
ing  to  my  children  the  various  tricks  they  will  witness, 
and  the  machinery  by  which  tijc  deceptions  will  be  accom- 
plished ;  thus  shall  I  convert  what,  to  the  common  eye, 
will  appear  as  a  scene  of  idle  revelry,  into  a  school  of  phi- 
losophy, and,  in  accordance  witli  my  Javourite  scheme,  turn 
sport  into  science  ;  and  I  shall,  moreover,  hope,  by  such 
means,  to  guard  the  rising  generation  against  that  infatuated 
credulity  whicli  is  the  bane  and  disgrace  of  the  present 
i^e : — I  allude  to  '  mesmeric '  and  other  such  similar  decep- 
tions, as  '  electrihbialogy,'  which,  under  the  assumption  of 
science,  although  opposed  to  its  very  first  principles,  dis- 
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honour  the  hallowed  shrine  of  Truth,  and  convert  ita  temple 
into  a  booth  for  the  juggler." 

"  I  quite  agree  with  you,"  said  the  vicar  ;  "  there  is 
BO  surer  method  of  dissipating  the  illusions  of  the  '  Will- 
o'-tk'-  Wisp  than  by  carrying  a  light  in  our  hand." 

"  Upon  my  word,  Mr.  Seymour,  you  are  a  perfect 
alchymist,  and  extract  gold  fi:om  everything  you  touch ; 
you  have  already  derived  scientific  information  from  the 
most  miscellaneoua  and  trifling  amusements,  and  will,  no 
doubt,  upon  the  present  occasion,  convert  our  very  pies 
and  puddings  into  instruments  of  instruction ;  thus  veri- 
fying the  old  adage,  '  that  there  is  reason  in  roasting  an 
egg,'  "  said  the  major. 

"  By  the  by,  are  you  aware  of  the  philosophy  which 
suggested  that  adage  ?  "  asked  the  vicar ;  "  if  not,  I  will 
tell  you.  You  must  know  then  that  in  the  large  end  of  the 
egg  there  is  a  little  air-bag  termed  tlie  folliculus  aSria,  and 
which  is  designed  for  furnishing  a  supply  of  air  to  the 
growing  chick  ;  now  if  an  egg  be  suddenly  exposed  to  the 
temperature  of  hot  embers,  this  air  will  be  so  violently 
expanded  as  to  burst  the  shell,  and  scatter  its  contents ;  to 
prevent  such  an  accident  the  provident  housewife  pricks  the 
blunt  end  of  the  sheU  with  a  pin,  in  order  to  allow  the 
expanded  air  to  escape  more  gradually,  so  that  there  is  rea~ 
son,  or  philosophy,  in  the  roasting  an  egg." 

"  Very  good  ;  I  like  your  explanation  ;  if  not  true,  it 
has  at  least  the  merit  of  being  ingenious,  and,  I  will  add, 
Tar  more  plausible  than  many  of  our  recognised  deriva- 
tions," observed  the  major, 

"  Well,  but,  papa,  we  have  interrupted  the  major  in  his 
delightful  description :  he  had  not  concluded  the  account 
of  his  proposed  iete,"  said  Louisa. 

"  Pray  go  on,"  cried  Fanny ;  "  let  me  see,  where  did 
you  leave  oif?  Oh,  I  remember,  you  were  internipted  in  a 
temporary  tent,  which  I  hope  you  intend  to  decorate  with 
g'ai-J.tnds." 
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"  Leave  all  that  to  the  vicar,  youug  lariy  !  he  will,  no 
doubt,  display  his  classical  taste  in  the  eniblematic  ap- 
pointments." 

"  I  shall  terminate  the  festisities  of  the  day  by  a  grand 
display  of  fireworks,"  continued  the  major,  "  ajid  which 
will  necessarily  fa.ll  under  my  own  more  immediate  direc- 
tion. In  all  other  matters  I  trust  the  vicar  will  allow  me 
to  proclaim  him  as  master  of  the  revels ;  for  he  is,  aa  we 
all  acknowIe<lge,  deeply  versed  in  aucient  customs,  and 
I  am  especially  anxious  that  every  depanment  should 
be  conducted  with  the  utmost  classical  taste  and  cor- 
rectness," 

"  I  willingly  accept  the  office,''  said  Mr.  Twaddleton 
with  a  gracious  smile,  "  since  there  is  ample  authority  for 
my  acquiescence.  The  Romans  usually  appointed  a  person, 
whom  they  styled  king,  and  held  responsible  for  the  cor- 
rectness  of  their  entertainments.  I  accept  it  also  on  a 
different  ground,  that  my  presence  may  check  the  undue 
enthusiasm  of  the  populace,  and  restrain  the  hilarity  of  the 

ining  within  the  boundary  of  decorum." 

'  If,  in  the  arrangement  of  your  banquet,  my  assistance 
can  be  useful,  pray  command  my  services,"  said  Mrs. 
Seymour. 

"  Believe  me  sincere,  my  dear  madam,  when  I  say  that 
the  kind  manner  in  which  you  have  received  my  plan,  and 
now  BO  kindly  offer  tu  promote  its  execution,  affords  me  the 
highest  gratUication,  If  I  decline  your  services,  it  wilt  be 
from  an  unwillingness  to  usurp  the  sovereignty  of  our 
master  of  the  ceremonies,"  replied  the  major. 

"Not  at  all,  not  at  all,"  hastily  exclaimed  the  vicar; 
"do  youexpectme  to  discharge  at  once  the  offices  oiDapi- 
fer,   Lardrenius-Moffisler  Coguorum  and   Prcegitstator  f 

annot  undertake  to  descend  into  the  lower  regions,  to 
hold  converse  with  your  ancient  Sibyl,  the  cook ;  nor 
can  I  Huppme  that  you  would  require  me  to  marshal  the 
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"  Have  I  not  declared  that  every  part  of  my  entertain- 
ment shall  be  striutly  classical ;  and  ought  not  each  dish 
to  convey  some  moral  device,  some  allegorical  desig^n  ? 
we  to  feed  with  as  little  discrimination  as  the  dogs 
that  devoured  the  sacred  Apis  ?"  said  the  major. 

The  knowledge  which  the  reader  must  have  already 
collected  of  Mr,  Twaddleton's  character  will  have  satisfiMl 
him  that,  in  every  actbn  of  his  life,  he  was  more  or  less 
ioflueuced  by  the  spell  of  ancient  authority ;  but  we  doubt 
whether  he  may  not  yet  have  to  learn  the  extent  to  wjiich 

3  learned  geutleman  carried  this  enthusiasm.  We  shiUI 
accordingly  beg  to  state  a  few  instances,  which  will  serve 
to  enlighten  him  still  fartlier  upon  this  striking  point  in  the 
vicar's  character.     Be  it  known,  then,  that  the  very  first 

t  which  announced  the  preferment  of  the  Reverend  Peter 
Twaddleton  to  the  dignify  of  Vicar  of  Overton,  was  not,  as 
some  might  suppose,  an  increased  rate  of  compensation  for 
the  tithes ;  nor  was  it  a  rate  levied  for  the  repiurs  of  tlie 
ehurch ;  but  it  was  the  removal  of  the  rusty  and  rickety 
vane  from  the  spire,  which,  as  it  consisted  of  a  simple  cross 
piece  of  iron,  seemed  to  his  imagination  to  be  wriggling 
about,  without  any  indication  of  its  ancient  and  dignified 
origin.  He  therefore,  at  his  own  cost,  replaced  it  by  the 
figure  of  a  cock,  which  he  caused  to  be  duly  executed  atler 
the  authentic  model  on  the  tower  of  his  late  college  chapel- 
It  will  be  remembered  that  the  crowing  of  the  cock  warned 
Feter ;  for  which  reason  the  monks  first  placed  the  image 
of  that  bird  on  their  churches,  as  an  emblem  to  call  people 
to  prayers ;  and  since  the  image  was  made  to  revolve  with 
the  wind,  it  soon  acquired  the  name  of  the  weathercock,  an 
appellation  which  is  now  generally  applied  to  every  machine 
for  indicating  the  direction  of  the  wind,  the  derivation  of 
the  word  being  entirely  lost  sight  of.  With  respect  to  the 
arrangemait  of  his  table,  the  vicar  displayed  an  equal  vene- 
ration for  ancient  forms.  He  perpetuated  the  use  of  the 
wassail-bowl,  which  was  scrupulously  prepared  with  apples 
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and  ale,  according  to  the  most  orthodox  receipt.  His 
raince-pies  at  Chmtmaa  were  fiibricated  with  the  same 
inflesible  adherence  to  ancient  authority;  he  maintained 
that  the  introduction  of  meat  into  their  composition  was  a. 
scandalous  heresy;  that  the  choicest  production  of  the 
East  ought  alone  to  be  admitted,  since  the  custom  was 
originally  intended  to  allegorise  the  offerings  made  hy  the 
wise  men  who  came  from  afar  to  woraiiip,  bringing  spices, 
&c.  He  was  also  equally  critical  with  reapect  to  the  shape 
of  the^  dainty  inventions ;  he  insisted  upon  the  ancient 
form,  which  he  stated  to  have  been  in  imitation  of  the 
cratch,  or  manger,  wherein  the  infant  Jesus  had  Iain.  In 
the  same  spirit,  he  repudiated  the  round  plum-pudding,  and 
insisted  upon  the  ancient  form  of  the  sausage,  which  dis- 
tinguished that  Christmas  delicacy.  His  table  was,  with 
the  same  antiquarian  correctness,  punctually  supplied  at 
Eastef  with  a  gammon  of  bacon ;  a  custom  which  would 
have  been  more  honoured  in  the  breach  than  in  the  obser- 
vance, eince  it  was  evidently  founded  on  the  abhorrence 
our  forefethers  thought  proper  to  express  towards  the  Jews 
at  the  season  of  commemorating  the  resurrection.'  The 
idea  was  in  direct  opposition  to  the  liberal  sentiments  of  the 
vicar;  but,  being  an  ancient  custom,  he  never  ventured  to 
question  its  propriety.  In  like  manner  his  tranquillity 
would  have  been  sadly  disturbed,  had  Annette  ever  for- 
gotten the  pancakes  on  Shrove  Tuesday ;  for  he  was  deci- 
dedly of  opinion  that  it  was  a  dish  wliich  had  derived  its  origin 
from  the  heathen  Fomacalia,  a  festival  instituted  by 
Numa,'t'  in  honour  of  the  goddess  Fornax ;  and  was  intended 
to  commemorate  the  balling  of  bread  before  the  invention 
of  ovens.  Upon  the  sulqect  of  "  cross-bum"  he  displayed 
great  profundity.  He  observed  that  the  word  bun  was 
derived  from  boun,  a  species  of  sacred  bread  described  by 
Hesychius,  and  which  was  anciently  offered  to  the  gods  ;  in 
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support  of  which  opinion  he  quoted  Julius  Pollux,  and 
Diog«nes  Laertius ;  nor  did  he  relinquish  the  subject  unlil 
he  had  ably  descanted  upon  the  address  with  which  heathea 
custoRia  had  been,  as  it  were,  naturalized  and  perpetuated 
as  Christian  observances.  The  btiun,  he  would  say, 
lost  its  idolatrous  impurity  by  receiving  the  sign  of  the 
cross,*  just  as  Dniidieal  idols,  and  itoties-erect,  by  having 
crosses  engraven  upon  them,  continued  to  receive  a  justifiable 
reverence,  even  as  late  as  the  seventh  century. 

In  short,  the  extent  to  which  our  excellent  but  eccentric 
vicarwas  carried  on  such  occasions,  can  scarcely  be  credited, 
except  by  those  who  are  acquainted  with  the  extravagant 
whimsies  of  a  genuine  antiquary.  We  have  never  contem- 
plated this  part  of  his  character  without  congratulating  the 
rising  generation  at  Overton  on  the  circumstance  of  the 
offices  of  village  schoolmaster  and  vicar  of  the  parish  not 
having  centred  in  the  same  individual ;  for  we  have 
not  the  shadow  of  a  doubt,  so  great  was  Mr.  Twaddleton'a 
veneration  for  ancient  usages,  but  he  would  have  whipped 
up  every  child  within  his  jurisdiction,  on  the  morning  of 
ChQdermas-day,  or  that  of  the  Holy  Innocents,  as  we  are 
informed  was  the  ancient  custom,  "  in  order  that  the  memo- 
rial of  Uerod's  murder  of  the  Innocents  might  stick  the 
closer,"  On  the  other  hand,  he  would  as  readily  have 
forgiven  any  offence,  had  the  little  culprit  only  cited  a  few 
lines  from  a  favourite  classic ;  for  often  hod  he  been  heard 
to  relate,  in  tenns  of  high  admiration,  the  weU-known 
atoiy  of  tlie  Athenian  Captives,  whose  lives  were  spared  in 
Sicily  in  consequence  of  their  being  able  to  repeat  passages 

•  No  one  can  entertoin  a.  greater  respect  for  the  classical  authority 
of  tbe  vicar  Cbao  tha  author  of  these  pages,  but  he  humbly  submits 
that  the  custom  of  divicUng  the  cake  into  four  parts,  niiarters,  or 
quadrants,  by  two  straight  lines  drawn  through  the  centre,  Glainu  k 
much  higbei  antiquity  than  that  here  osslgited  to  it.  That  caksa  So 
divided  were  called  Quadra  we  have  the  authority  of  Virgil,  wbioli 
Mr.  TwflddletOQ  would  be  the  last  to  queslion— 
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from  Euripides.*  Whether,  in  spite  of  the  censure  and 
remonstrance  of  St.  Austin,  Le  would  have  ventured  to 
continue  the  half-holiday  on  the  Thursday,  it  is  difficult  to 
Bay,  although  the  higii  antiquity  of  a  custom,  origiaaUy 
established  in  honour  of  Jupiter,  would,  no  doubt,  have 
produced  its  due  influence  upou  the  antiquary's  decision. 

One  more  anecdote,  aiid  we  have  done.  The  reader  will 
remember  that  to  Dr.  Doseall,  the  renowned  Esculapius  of 
Overton,  the  antiquary  had  given  the  title  of  Polypliemus ; 
this  might  appear  inconsistent  with  his  known  kindness  and 
acknowledged  liberality,  and  we  therefore  feel  called  upon 
to  state  his  justification.  "  Was  it  not,"  he  asked,  "  a 
notorious  custom  in  Athens  to  give  nick-names  expressive 
of  personal  peculiarities  ?  Do  we  not  learn  from  Aristo- 
phanes that  the  poet  Theugnis,  from  the  deficient  warmth 
of  his  compositions,  went  by  the  name  of  '  Snow?'  and 
moreover,  did  not  the  Athenians,  as  a  body,  from  their 
notorious  passion  for  news,  and  their  habit  of  swallowing 
open-mouthed  the  flying  rumours  of  the  day,  receive  the 
soubriquet  of  'Gapers,'  just  as  the  London  inhabitants  of 
the  present  day  rejoice  in  that  of  '  Cockneys  T  "  Doseall's 
medical  practice  was  confessedly  blind  and  strong,  and 
hence  the  allusion  to  Polyphemus.  We  have  thought  it 
right  to  relate  these  few  anecdotes,  in  order  to  vindicate 
the  propriety  of  the  major's  choice,  and  to  convince  those 
whom  it  may  concern,  that  a  better  qualified  master  of  the 
ceremonies  could  not  liave  been  selected. 

After  this  explanation  we  may  return,  with  a  clear  con- 
science, to  the  party  whom  we  had  rather  abruptly  quitted, 
I   and  continue  our  relation  of  the  conversation  which  fbl- 

"  So  then  you  have  determined  that  tlie  vicar  shall 
superintend  the  banquet,"  said  Mrs.  Seymour ;  "  there  is, 
however,  one  part  of  the  ceremony  which  I  shall  certainly 
not  feel  disposed  to  resign,  the  ordering  and  disposition  of 

*  Atbeoiui  onn;,  commaudeij  b;  TSlciaa.^Plulnrch. 
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tlie  bridal  cakes ;  the  genius  of  GuDter,  and  his  attendant 
spirits,  shall  be  invoked  to  produce  one  of  the  most  tri- 
umphant productions  of  art." 

"  Psha,  nonsense  !  you  surely  would  never  countenance 
that  iee-clad  demon  of  indigestion,"  said  the  vicar. 

"  "What  do  I  hear  ?  Why,  zounds,  vicar,  do  you  expect 
me  to  submit  to  such  vagaries  ?  what !  a  wedding  without  a 
cake?  it  cannot  be  tolerated.  I  suppose  I  shall  next  hear 
of  an  English  feast  without  roast  beef,"  vociferated  the 

"  Fear  not,  my  dear  major,  for  you  shall  certainly  have 
your  cake  ;  but,  in  the  name  of  all  that  is  classical,  let  it  be 
the  true  Roman  bride-cake,  made  after  the  orthodos  receipt 
which  Cato  has  bequeathed  to  us  in  his  work,  '  De  Re 
Rtutka'  (cap.  121).  You  must  be  aware,  Mr.  Seymour, 
that  the  Mustacea  of  the  Boinans,  the  species  of  cake  used 
at  weddings,  consisted  of  meal,  aniseed,  cummin,  and  sundry 
other  aromatic  ingredients." 

"  And  do  you  seriously  believe  that  any  one  of  us  will 
swallow  such  a  medicate  farrago  ?"  said  the  major. 

"  The  unenlightened  may,  perhaps,  refuse  it ;  and  should 
the  children  prefer  your  modern  counterfeit,  they  might 
stand  excused,  since  classical  inspiration  rarely  descends 
upon  a  boy  until  he  has  construed  a  Greek  chorus,"  ob- 
served the  vicar. 

"  Were  I  to  swallow  but  a  grain  of  it,"  said  Mrs.  Sey- 
mour, "  the  services  of  Dr.  Doseall  would  be  in  speedy 
requisiiion." 

"  Mere  prejudice,  madam.  The  object,  I  may  say  the 
sole  intention  of  the  Muslacea,  was  actually  to  prevent  or 
remove  the  indigestion  which  might  be  occasioned  by  too 
free  an  indulgence  at  the  marriage  table ;  and  I  think  it 
raust  be  acknowledged  that  this  spicy  compound  was  better 
adapted  for  such  a  purpose  than  the  modern  sweetmeat  Xa 
which  it  gave  origin." 

"  With  respect  lo  the  roast  beef,  to  which  the  major  has 
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H  just  alluded,"  continued  the  vicar,  "  I  nhall  only  observe, 
H  that  vtntil  the  reign  of  our  eiglith  Ileniy,  it  does  not  appear 
H  to  have  taken  any  part  in  the  formation  of  our  national 
H    character." 

■        "1  would  beg  to  inquire  to  whom  the  selection  and 
B     arrangement  of  the  comic  entertainments  are  to  be  en- 
trusted ;  unless  the  major  should  have  already  found  a 
competent  person,  I  think  I  can  recommend  one  who  is 
admirably  quali6ed  for  the  duties,''  said  Mr.  Seymour. 

"  That  is  lucky ;  I  am  at  this  moment  in  quest  of  such 
a  director,"  said  the  major. 

"  Ked  Hopkins,  then,  who  has  for  some  time  past  taken 
up  his  abode  at  our  village  alehouse,  is  the  very  man  you 
want ;  I  have  no  doubt  he  will  cheerfully  undertake  the 
office,  and  most  satisftctorily  discharge  its  motley  duties." 
"  Good  gracious  !  Ned  Hopkins?"  exclaimed  the  vicar 
with  much  surprise. 

"  To  be  sure;  and  who  better  understands  the  trim 
of  the  itinerant  sons  of  Comus?  was  not  his  father  a 
mountebank  doctor,  an  astrologer,  and  a  professor  of  the 
art  of  legerdemain  ?" 

"  Do  not  suppose  that  1  value  Ned  Hopkins  the  less  on 
that  account ;  for  I  well  know  that  the  immortal  Virgil 
was  the  sou  of  a  servant,  or  assistant,  to  a  wandering  astro* 
loger,  or  '■  Medicus  Magus,'  as  Juvenal  has  it  j  and  that 
the  mother  of  Euripides  was  a  cabbage- woman,  for  which 
Aristophanes  so  unjustifiably  ridicules  liim.  My  dislike  lo 
Ned  Hopkins  arises  from  a  very  different  feeling ;  I  caimot 
endure  his  coarse  Jokes  and  Bacchanalian  buffoonery." 
I  "  Ay,"  continued  Mr.  Seymour,  "  and  his  vile  puns  and 
hackneyed  proverbs  ;  and  yet  you  must  confess,  that,  after 
all,  he  is  a  very  clever  fellow." 

"  Clever  fellow  1  why  truly,  Satan  does  not  usually  select 
a  fool  as  his  ambassador,"  observed  the  vicar. 

"  Upon  my  word,  gentlemen,  this  must  needs  be  a  most 
amusing  fellow,  and  you  have  so  far  excited  my  curiosi*" 
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as  to  make  me  desirous  of  hearing:  something  farther  of  hia 
history  and  iiabits,  and  of  having  the  opportunity  of  forming 
his  acquaintance,"  said  the  major. 

"  He  is  one  of  those  loose  and  buoyant  spirits,"  replied 
Mr.  Seymour,  "  who  thrive  upon  expedieuts;  andmeasuring 
their  consciences  by  their  wants,  derive  a  livelihood  from 
BOurcea,  of  which  those  who  jog  on  quietly  through  the 
beaten  paths  of  life  have  not  the  most  remote  conception. 
He  commenced  his  career  under  the  tutorage  of  the  first 
fire-eaters  of  the  day ;  but  having  clumsily  scalded  his 
mouth,  and  lost  hid  reputation,  he  bolted,  and  sought 
another  stage  for  the  display  of  iiis  abilities.  Possessed 
of  a  very  considerable  decree  of  native  humour  and  caustic 
shrewdness,  he  engaged  himself  as  a . '  merceaary'  or 
literary  drudge,  to  a  popular  publisher  of  comic  soog-books, 
doleful  ballads,  sanguinary  murders,  magical  magazines, 
amorous  valentines,  oracles  of  health,  and  plans  for  the 
reduction  of  all  tases,  and  the  liquidation  of  the  national 
debt ;  nor  did  he  hesitate  to  promote  the  public  health,  and 
the  welfare  of  the  Life  Assurance  Societies,  by  vouching, 
under  sundry  feigned  names,  for  the  miraculous  efficacy  of 
those  pills,  elixirs,  and  lotions,  by  which  all  mortal 
maladies  are  said  by  their  humane  vendors  to  be  averted 
or  cured.  These  honourable  occupations,  as  I  have  been 
credibly  informed,  producal  for  him,  during  a  successful 
season,  some  twenty  or  thirty  pounds  in  tlie  lawful  coin  of 
the  realm  ;  biit  Ned,  like  many  a  great  genius,  was  better 
pleased  with  an  hour  of  idleness  than  with  a  week  of  study ; 
and,  strange  to  say,  would  at  any  time  have  preferred  s 
cup  of  wine  to  a  bucketfiil  of  the  brightest  water  from 
Helicon.  No  sooner,  therefore,  had  he  collected  a  few 
pounds,  than  he  descended  from  his  high  literary  fitation,  a 
garret ;  and,  taking  up  his  abode  in  some  hedge  ale-house, 
would  enjoy  a  life  of  happy  leisure,  nntil  every  particle  of 
that  worldly  substance  which  he  hod  gained  by  inspiratioti 
from  above  was  gratefully  returned  to  Hie  akies  in  the  form 
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I    of  tobacco-fumes.     For  some  montlis  past,"  added    Air. 

W  Seymour,  "  he  lias  been  a  constant  inmate  at  the  '  £at/  of 
Nails,'  where,  as  I  am  led  to  believe,  he  pays  for  nothing 
but  his  tobacco ;  the  worthy  hostess,  having  found  him  a 
very  profitable  bait  for  customers,  is  too  willing  to  barter 

I     the  drippings  of  the  kitchen  for    hia  sayings,   and  the 
leakage  of  the  tap-room  for  bia  songs." 
"  I  am  quite  impatient  to  be  made  acquainted  with  this 
comical  character,"  said  tlie  major. 

"  Suppose  we  walk  into  tlie  village,"  said  Mr.  Seymour, 
"  we  shall  be  sure  to  find  him  smoking  his  pipe  on  a  bench 
before  the  ale-house  door ;  where  he  is  as  regularly  stationed 
by  his  patroness,  to  catch  customers,  as  the  saucer  of  treacle 
is  placed  in  the  window  by  the  pastry-cook,  to  attract 
flies." 

"  You  will,  of  course,  escuse  my  accompanying  you," 
cried  Mr.  Twaddleton,  somewhat  pettishly ;  "  I  cannot 
endure  ilia  stale  jokes  and  potted  stories." 

The  gentlemen  accordingly  directed  their  route  through 
Forest-lane,  and  took  leave  of  the  vicar  at  the  entrance  of 
the  church-yard.  On  arriving  within  twenty  yards  of  the 
public-house,  Mr.  Seymour  observed  a  wreath  of  smoke 
curling  about  its  porch.  "  There  sits  Ned,"  said  he ;  "I 
knew  we  should  find  him  on  duty." 

"  Hopkins  !  Hopkins !  "  exclaimed  Mr.  Seymour,  "  I 
fear  you  have  not  taken  the  worthy  vicar's  friendly  ad- 

"  Friendly  advice !  "  muttered  the  wit :  "  too  peremptory 
by  half;  he  assumes  the  air  of  the  ace  nf  trumps,  without 
its  winning  qualities,  and  in  8pit«  of  his  numerous  odd 
Iricht,  1  question  whether  in  the  end  the  deuce  won't  win 
him,  and  a  upade  put  an  end  to  his  game." 

"  Mr,  Hopkins,"  said  the  major  gravely — "  on  the  eve 
of  our  impending  festivities,  I  feel  that  by  disregarding 
your  coarse  and  roost  unjust  attack  upon  a  worthy  and 
spotless  character,  I  shall  only  act  m  tVe  Wvift  sv'Tv'i.  lA 
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my  classical  friend,  tlie  vicar;  for  Rome  permitted  her 
slaves  to  CBlumniale  her  best  citizens  in  the  day  of 
triumph." 

Ned  Hopkiaa  heeded  not  thia  reproof,  but  proceeded — 
"As  to  reforming-  my  habits,  why,  gentlemen,  the  dog 
cannot  alter  its  way  of  barking,  nor  is  it  eaay  to  straighten 
in  the  oak  the  crook  that  grew  in  the  sapling." 

"  I  am  to  presume,  then,  to  speak  courteously,  that  you 
are  atill  a  man  of  leisure,"  observed  Mr.  Seymour. 

"  Ay,  verily  am  I ;  as  idle,  sir,  as  a  chimney  in  thedog- 
tiays,''  replied  the  wag  of  the  tap-room. 

"  That,  by  the  by,  is  not  a  very  happy  simile  of  yours, 
when  applied  to  a  man  who  is  smoking  all  day  long,"  in- 
terpoDed  the  major, 

"  If  you  are  for  a  skinnish  of  wit.,  most  gallant  sir,  Ned 
Hopkins  is  not  the  lad  to  shirk  the  encounter.  As,  how- 
ever, my  simile  of  tlie  chimney  has  failed  to  please  you,  let 
me  try  what  I  can  make  of  the  dog-days ;  I  have  it !  '  as 
lazy  aa  Ludlatii's  dog,  that  leaned  his  headagaiust  the  wall 
to  bark.'  Will  that  please  you?  But,  in  good  faith, 
gentlemen,  I  confess  that  a  duy  of  leisure  is  to  me  a  golden 
age,  for  I  am  of  ray  Lord  Peterborough's  way  of  thinking, 
who  used  to  say,  '  a  golden  age  wiis  that  in  which  every  one 
might  pipe  when  and  where  he  pleased,'  " 

Thew^,  at  thisinstant,  gave  such  a  practical  iUu.'^tration 
of  his  theme,  as  would  have  suffocated  the  major,  had  not 
his  military  habits  rendered  him  smoke-proof. 

"  In  short,  gentlemen,"  continued  Ned,  "a  pipe  is  the 
solace  of  my  life,  and  the  mainspring  of  my  wit ;  knock 
out  my  pipe  and  you  knock  out  my  brains.  I  verily 
believe  that  if  J  could  not  obtain  the ' Paries' Frankineense,' 
as  they  have  profanely  called  the  divine  weed,  I  should  be 
like  the  vicar  Breedon,  who,  according  to  William  Lilly, 
cut  the  bell-ropes,  and  smoked  them."  So  saying,  he  blew 
another  cloud,  and,  removing  the  pipe  team  his  mouth, saj 
the  following  ditty  : — 
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"  Littie  tnbe  of  mngic  power, 

Object  of  my  wnnn  dtaire. 

Lip  of  wai  and  eye  of  fire ; 

And  tby  snowy  taper  woiAt,      [ 

With  my  fingers  gently  brncHJ*'  4o.  &c. 

"  Always  merry,  Ned,"  said  Mr.  Seymour, 

"  Lord  bleasyou,  sir,  wiiat  is  life  but  a  jest?  I  jest  to 
live,  and  I  live  but  to  jest,  and  so  I  shall  continue  to  do. 
uDtil  the  shovel  puis  me  to  bed  wilh  my  mothei"." 

"  Your  father  was,  as  I  have  heard,  a  reputed  jester,  so 
thai  your  wit  came  to  you  by  iiiiieritauce." 

"  Indeed  he  was,  God  bless  hb  memory !  aud  it  was  his 
constant  prayer  that  his  sou  Meddy  might  turn  out  as 
sharp  a  man  as  his  falhei — a  true  '  chip  of  the  old  block  ;' 
and  if  there  be  any  truth  in  the  adage,  that  '  dogs  bark  as 
theff  are  bred,'  1  certainly  had  as  good  a  chance  as  most 
pereoiiB.  Momus  rocked  my  cradle ;  I  ate  fire  before  I 
was  seven  years  old;  and  so  anxiously  did  my  father 
superintend  my  education,  that  he  never  suffered  me  to  cut 
a  morsel  until  I  had  cut  a  joke.  '  Neddy,'  he  used  to  say, 
'I  perceive  you  are  like  my  bag-pipes,  never  audible 
except  your  pouch  is  full  of  wind ;  for  after  a  good  meal 
you  are  aa  mum  as  a  mouse  iu  a  mill ;  so  remember,  my 
lad,  no  pun  no  pudding — no  song  no  supper.'  Thun 
schooled  I  became,  through  necessity,  a  wit,  and  earnwi 
every  mouthful  by  a  joke ;  in  short,  alter  a  little  time,  my 
genius  illumined  every  dish,  and,  like  the  Rre  of  London, 
blazed  from  Pudding-lane  to  Pie-comer," 

"  And  you  afterwards  appeared  on  the  stage  as  a  candi- 
date for  popular  applause ;  which,  as  you  Ibrtunately 
obtained,  how  came  you  to  desert  your  calling?"  asked 
the  major, 

"  He  who  licks  honey  from  thorns  pays  too  dearly  for  it 
The  scanty  pence  were  obtained  only  through  painful 
and  abject  drudgery,  so  I  left  off  threshing  straw,  packed 
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up  my  wardrobe  id  a  pocket-handkerchief,  and  trudged  off 
to  Cock neysh ire." 

"  For  what  object  ?  "  inquired  the  major. 

"  To  enter  upon  the  literary  line,  and  to  cany  my  wit 
to  a  better  market ;  and  instead  of  retailing  it  at  country 
feirs,  lo  offer  it  wholesale  to  some  of  the  fraternity  of  pub- 
liaherB,  from  whom  I  shortly  received  several  profitable 
orders  ;  the  sale  of  ray  poetry,  moreover,  soon  convinced 
me,  notwithstanding  aU  that,  had  been  said  to  the  contrary, 
that  there  were  still  some  gold  mines  in  FarDossus.  I 
assure  you  I  lived  the  first  week  entirely  upon  '  liquid 
blacking,'  and  sang  like  a  lark  as  the  herald  of  Day" 

"  Day  and  Martin,"  su^ested  the  major. 

"  I  also  procured  a  blazing  fire,  and  au  abundant  supply 
of  candles,  by  the  publication  of  my  popular  song,  '■Ah,  let 
my  muse  a  fiame  ittspire.'  I  shall  say  nothing  of  iny 
odes  upon  Moseb  and  the  Profits  ;  except  indeed  that 
the  latter  recruited  my  wardrobe.  In  short,  gentlemen, 
without  exhausting  your  patience  with  a  long  recital  of  my 
adventures,  suffice  it  to  say,  that  I  have  always  been  able 
to  keep  my  pipe  smoking  by  my  puff's,  my  pot  boiling  by 
the  ebullition  of  my  spirits,  and  my  grate  blazing  by  the 
Jire  of  my  genius ;  while  paste  and  scissors  have  never 
failed  in  securing  a  plentifiil  supply  of  cabbage,  upon  which 
I  have  thrived  like  any  caterpillar." 

Here  Hopkins  took  a  draught  that  Bitias,*  or  Diotimus,f 
of  classical  memory,  might  well  have  envied. 

"  Did  I  not  say,"  resumed  the  wag,  after  a  deep-drawn 
breath,  "  that  my  pipe  was  the  nurse  of  wit  ?  ay,  verily  is 
she,  a  dry-nurse.  It  is  a  strange  case,  gentlemen,  but  I 
am  in  the  situation  of  the  fiying-fish,  incapable  of  keeping 
myself  up,  unless  I  occasionally  moisten  my  wings." 

"To  be  serious  for  a  few  moments,  let  me  warn  you," 

•  Virg.  ^n.  i.  743- 

t  Ad  A.thenian,  nicknuTned  the  Fvnel,  on  Aocount  of  tbe  draogliti 
he  swallowed. 
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said  Mr.  Seymour,  "  that  if  you  persist  iu  this  dreadful 
habit,  you  will  most  a^uredly  destroy  the  coat  of  your 
stomach," 

"The  CDa(  of  my  stomach '."  replied  Ned  ;  "  if  that  is 
all,  my  stomach  must  even  be  contented  to  do  what  its 
master  has  so  uftea  done  before  it — go  in  its  waistcoat,  with 
the  understanding  that  it  shall  have  an  additional  glass  to 
keep  it  wami." 

"  But  suppose  I  could  prove  to  your  satts&ction  that  by 
relinquishing  this  habit,  your  days  in  the  land  would  be 
lengthened,"  observed  Mr.  Seymour. 

" '  My  days  lengthened '  by  ceasing  to  drink,  did  you 
say  ?  why,  T  do  not  require  any  argument  to  convince  me  of 
that :  a  short  glass  will  ever  make  a  long  day.  You  must 
know,  niy  worthy  sir,  that  being  low  in  fuuds  and  credit,  I 
was  lately  compelled  to  forego  my  usual  potatiuns  for  one 
entire  day,  and  I  can  assure  you  it  appeared  the  longest 
1  ever  passed." 

"  I  see  you  are  incorrigible  upon  this  point ;  but  what 
say  you  to  a  profitable  engagement?"  asked  Mr.  Seymour. 

"  Why,  as  to  that,  sir,  I  have  always  a  ready  lip  for  a 
ripe  cherry." 

"  You  must  know,  then,  that  my  friend  Major  Snapwell 
proposes  to  give  a  grand  rural  fCfe  to  the  inhabitants  of 
Overton  and  its  neighbourhood,  and  as  he  intends  to  con- 
vert his  grounds  into  a  fair  upon  the  occasion,  he  is  desirous 
of  finding  some  person  acquainted  with  comic  entertain- 
ments, who  would  undertake  the  office  of  manager,  to  con- 
tract with  the  necessary  performers,  and  superintend  all 
the  arrangements." 

"  I  am  the  lad  for  the  major's  silver,"  said  the  delighted 
wag ;  "  for  without  vanity,  I  may  say  tliat  few  persons 
better  understand  the  art  of  mixing  up  the  motley  ingre- 
dients of  fun  and  irolic ;  there  is,  besides,  that  in  the 
major's  face  which  I  would  willingly  call  master," 

"  And  were  I  to  judge  from  your  frontispiece,"  said  the 
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major,  *^  I  should  say  that  every  day  in  your  calendar  was 
a  red-lettered  one — the  painting  of  that  red  nose  of  yours 
must  have  cost  a  trifle." 

^'  Cannot  tell ;  it  is  not  yet  finished,"  retorted  the  hu- 
mourist. 

Major  Snapwell,  with  the  assistance  of  Mr.  Seymour, 
now  entered  more  fully  into  the  nature  and  extent  of  the 
various  exhibitions  which  he  wished  Hopkins  to  provide ; 
but,  as  he  was  at  present  unable  to  fix  the  exact  day  for 
the  fete,  he  directed  him  to  take  such  steps  only  as  might  be 
necessary  for  securing  the  performers,  and  to  hold  himself 
in  readiness  for  active  service. 
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CHAPTER   XXII. 

THE  FLOWER  GABDEN. — REASONS  FOB  PLACING  IT  NEAR  YOUR  DWELL- 
ING.—  EARLT  PASSION  FOR  FLOWERS  ENDURES  THROUGH  LIFE. — 
ADVANTAGES  ARISING  FROM  THEIR  CULTIVATION.— ITS  PLEASURES 
ENHANCED  BY  THE  APPLICATIONS  OF  SCIENCE.  —  CONTRAST,  A 
SOURCE  OF  PLEASURE.  —  ILLUSTRATIONS.  —  THE  PHILOSOPHY  OF 
COLOURS. —  COMPLEMENTARY,  OR  ACCIDENTAL  COLOURS. — EXPERI- 
MENTS WITH  COLOURED  WAFERS.  —  OPTICAL  FALLACIES.  —  RE- 
FLECTIONS IN  THE  ALCOVE  OF  THE  MAJOR'S  GARDEN. — PRACTICAL 
SUGGESTIONS  AND  CONCLUSIONS. 


*'  Or  shall  I  mention,  where  celestial  Truth 
Her  awful  light  discloses,  to  bestow 
A  more  majestic  pomp  on  Beauty's  frame  ? 

Nor  ever  yet 
The  melting  rainbow's  vernal  tinctur'd  hues 
To  me  have  shown  so  pleasing,  as  when  first 
The  hand  of  Science  pointed  out  the  path 
In  which  the  sunbeams  gleaming  from  the  west 
Fall  on  the  watery  cloud.'*  Akenside, 


"  Walk  in — and  view  the  wonders  of  my  enchanted  garden." 

Darwin, 


The  reader  will  remember  that  a  promise  had  been 
given  by  Miss  Villers  to  visit  Osterley  Park,  in  company 
with  the  Seymour  family,  in  order  that  they  might  inspect 
and  arrange  the  flower-garden  of  Major  Snapwell. — That 
promise  had  been  redeemed,  and  on  the  morning  following 
their  arrival,  the  gallant  host  reminded  Miss  Yillers  of  her 
engagement  to  offer  such  suggestions  for  the  improvement 
of  his  flower-beds,  as  might  readily  occur  to  a  person  of 
her  acknowledged  taste. 
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"  Nay,  my  dear  major,  raiher  appeal  to  our  good  friend 
Mr.  Seymour,  since  it  is  from  hia  science  alone,  that  you 
can  expect  any  really  useful  hints  for  the  more  skilful  dis- 
poeition  of  your  flowers,"  answered  Miss  Villera. 

"  I  greatly  fear,"  said  Mr.  Seymour,  "  that  you  are 
raising  expectatioos  which  I  shall  fail  to  realise ;  I  will 
therefore,  at  once,  candidly  state,  that  I  have  not  tlie  least 
pretension  to  be  considered  us  a  ftorbt,  and  that  my  only 
object  is  to  explain  certain  elementary  principles  regarding 
the  harmony  of  colours,  wltich  may  enable  you,  by  their 
judicious  application,  to  display  your  flowers  to  the  eye  of 
taste  with  the  greatest  amount  of  satis&ction.  You  will 
therefore  perceive  that  I  use  the  garden  rather  aa  the 
means  than  the  end  of  an  instructive  inquiry — but  before  I 
proceed,  let  me  acknowledge  how  greatly  we  are  indebted 
to  the  late  researches  of  M.  Clievreul,*  for  the  knowledge 
I  shall  hope  to  impart." 

"  Previous  to  our  entering  upon  this  subject,"  inter- 
posed the  vicar,  ''  may  I  be  allowed,  my  dear  major,  to 
congratulate  you  on  having  your  flower-garden  so  close  to 
your  mansion ;  when  so  placed,  it  inspires  very  different 
feelings  from  one  situated  at  a  distance  j  in  the  former 
ease,  each  flower  is  a  friend,  with  whom  you  may  hourly 
hold  converse ;  you  trace  its  growth  from  the  opening  bud 
to  the  falling  blossom — you  mark  its  wants,  and  the  vase 
of  water,  or  the  pruning-  knife  and  scissors,  are  at  hand  to 
supply  them ;  should  they  be  attacked  by  voracious  insects, 
you  drive  the  miscreants  from  their  prey;  whereas  in  the 
distant  garden,  the  fiowera,  instead  of  friends,  are  only 
acquaintances,  casually  seen,  little  cared  for,  and  as  soon 
forgotten,  and  into  whose  prt^ress  to  maturity  you  have 
but  an  occasional,  and  very  imperfect  insight," 

"  So  entirely  do  I  agree  with  every  word  that  has  fallen 

'  "  On  the  Influence  th&Ctwo  Colours  may  execciso  upon  each  other, 
when  seen  aiaiultaneouslj'."— PAssiiaf  Inratigationt  on  Dyeing,  by  M. 
Cliarrvol. 


Chap.  XSll.         MADE   HCrENCE   IN  EARNEST.  361 

from  our  friend  the  vicar,  tiiat  I  would  earnestly  entreat 
every  true  votary  of  our  elegant  science,  to  place  the  slirine 
of  hia  goddess  witbiu  a  readily  accessible  distance  of  his 
dwelling',"  observed  Mr.  Seymour. 

'•  Do  you  not  remember,"  asked  Tom,  "  when  we  laid 
out  our  little  gardens,  how  desirous  you  were  that  they 
should  be  placed  at  a  short  distance  from  the  house,  so 
that  we  mig'ht  watch  the  progrei^  of  our  flowers,  and  the 
efiect  produced  upon  them  by  daily  attention  ;  and  as  long 
as  I  live  I  shall  never  furg^et  the  pleasure  ttiey  so  con- 
stantly gave  us,  during  the  holidays." 

The  artlessne^s  and  truth,  with  wliich  this  genuine  feel- 
ing was  expressed,  particularly  struck  and  pleased  Miss 
Villers,  and  led  her  to  remark  that,  with  the  exception 
perhaps  of  certain  musical  airs,  nothing  so  tenaciously 
clings  to  tlie  memory,  or  entwines  itself  so  passion- 
ately around  our  affections,  as  an  early  love  of  flowers ; 
that  the  violet  and  primrose,  gathered  in  our  childhood, 
carry  with  them  tlie  most  endearing  remiuisceuces,  and  the 
most  pleasurable  associations,  to  extreme  old  age.  ''The 
eojoumer  of  distant  lands,"  continued  the  young  lady, 
"  actually  weeps  with  joy  over  the  violet  that  may  have 
casually  found  its  way  to  the  country  of  his  adoption. "• 

Mr.  Seymour  always  considered  the  cultivation  of  a 
flower-garden  as  very  properly  included  within  the  in- 
structive recreations  of  youth. 

"  There  cannot,"  said  he,  "  be  a  more  healthy  and 
rational  amusement.  The  contemplation  of  the  softer 
beauties,  which  a  beneficent  Providence  has  so  profusely 
lavished  upon  us,  communicates  a  sympathetic  influence, 

■  It  Is  relatei]  that  a  vessel  on  arriving  in  New  Rolland,  snd  import- 
ing for  the  first  time  some  primrosei  into  tlie  colony,  produced  Buch 
excitement  amongat  the  EngUah  Bettleig,  oa  to  have  rendered  it  neces- 
sary for  the  authorities  to  call  out  a  guard  to  protect  the  desiied 
troBBure;  and  it  is  recorded  of  Lin nfeus  that,  in  his  travels  through 
England,  be  shed  tears  of  joy  on  recognlslngtbe  gulden  gorse  of  hit 
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whith  not  noly  edticates  the  mitid,  but  lefines  the  beut. 
uhI  tewla  Uw  young  scholar  to  look  'tfarougfi  Natttre,  ap 
to  Kamre's  Gfi<].' — The  vigilance  and  kindly  care.  too.  with 
whicli  we  watch,  and  provide  for,  tlie  tender  plant  daring 
tfit  pragrowive  stages,  furnish  a  wboleeome  discipline  of 
the  affections;  while,  at  the  same  time,  we  are  practically 
taught  the  great  physical  as  well  as  moral  truth,  that  the 
succeM  of  every  enterprise  will  depend  upon  the  dne 
appliances  of  time  and  eea.'oa.  The  op«iin^  foliage, 
bursting  buil,  and  expanding  flower  become  associated  iq 
the  young  mind  with  the  cheering  ideas  of  hope,  progress, 
and  fiiltilment." 

"  I  am  unwilling  to  interrupt  your  flow  of  eloquence,  so 
powerfully  exerted  for  a  high  moral  purpose,"  said  the 
vicar,  ''  but  never  let  us  forget  to  impress  upon  the  young 
mind,  that  the  gratifications  afforded  by  the  contemplation 
ofNaturemusteverbeconunensurale  with  the  knowledge  of 
her  laws  and  harmonies — that  Science  can  call  up  beauties, 
and  unfold  charms,  unknown  and  unperceived  by  the  com- 
mon observer — 

"  A  primrose  liy  a  river's  brim, 
A  jrfllow  primrose  is  [o  lum, 
But  it  is  nothing  more." 
"  I  can  assure  you,"  replied  Mr.  Seymour,  "  that  my 
chief  object  in  the  proposed  examination   of  the  major's 
flower-garden  is  to  realise  what  you  have  so  happily  ex- 
pressed, and  which  you  will  be   pleased  to  remember  I 
have  advocated  on  many  former  occasions.    It  is  my  pre- 
sent intention  to  convince  our  young  party  that  Science, 
relaxing  her  sterner  aspect,  may  be  found  indulging  her 
fiincy  in  the  flower-garden,  and  may  even  be  caught  by  the 
ytmng  florist,  in  a  kind  of  holiday  humour,  coquetting  with 
tbe  Huses,  and  sporting  amidst  its  gaudy  parterres." 
"  If  I  correctly  understand  Mr.  Seymour,"  observed  the 
''  be  is  prepared  to  point  out  the  relations  wliich 
between  certain  colours,  aud  vhe  a^eeahle  arrange- 
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ment  of  flowers  ;  but  before  we  proceed,"  continued  he,  "  I 
should  much  like  to  ask,  whether  those  who  have  investi- 
gated the  uatural  sources  of  the  beautiful  have  not  justly 
concluded  in  acknowledging  Contract  aa  one  of  its  most 
important  conditions?  and,  if  so,  whether  that  principle 
should  not  be  carried  out  in  the  arrangement  and  distribu- 
tion of  our  flowers?  " 

Mr.  Seymour  admitted,  without  any  hesitation,  that 
Contrast  necessarily  entered  into  all  our  conceptions  of  the 
beautiful ;  "  for,"  said  he,  "  without  darkness,  we  should 
be  scarcely  conscious  of  the  reality  of  light ;  and  it  ie 
equally  evident  that,  to  render  light  charming  to  the  senses, 
we  must  have  shade  as  an  accompanying  contrast:  even 
the  rainbow  owes  much  of  its  beauty  to  the  dark  cloud  of 
rain,  upon  which  its  gorgeous  coloura  appear  in  such 
striking  opposition.  And  when  does  the  clear  blue  sky 
everappearso  lively  and  charming,  as  when  viewed  through 
the  openings  of  ahadowing  trees  ?  " 

"  Nothing  can  be  more  true,  according  to  my  views  and 
experience,"  observed  the  vicar;  "and  let  me  ask,  in  my 
turn,  wherein  would  be  found  the  beauties  of  the  most 
magnificent  temples  of  Greece,  if  deprived  of  the  happy 
alternation  of  lights  and  shadows?  And  as  to  our  Gothic 
ediflces,  1  have  always  regarded  their  tracery,  mouldings, 
and  projecting  ornaments  as  ingenious  traps  for  catching 
them." 

"  If  so,"  exclaimed  the  major,  " '  may  their  shadows 
never  be  less,'  for  I  am  a  devoted  admirer  of  Gothic  archi- 
tecture." 

"  There  can  be  no  doubt,"  said  Mr.  Seymour,  •'  that 
the  alternations  of  light  and  shade  are  always  pleasing 
to  the  imagination,  and  ijideed  they  constitute  a  striking 
feature  of  the  beautiful  i  and  I  think  I  may  be  justified 
in  comparing  coloura,  when  unrelieved  by  judicious 
contrast,  to  lights  without  shadows,  or  shadows  without 
lights." 
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'■  How  vividly  does  this  conversatiop  recall  to  my  recol- 
leutiuii  the  delig:ht  I  esperienoed,  last  summer,  on  the 
downs  of  Sui^sex,  during  a  short  residence  at  E^tboume," 
said  Miss  Villere,  "  when,  on  a  breezy  day,  masses  of  cloud 
were  rapidly  driven  acrosa  the  clear  sky,  and  sunshine  and 
shadow,  like  wild  s[>irits,  cliased  each  other  over  hill  and 
dale !  Tlie  bright  gleam,  as  it  advanced,  shed  joy  and 
gladness  from  its  golden  wings ;  while  the  broad  shadow 
that  Jblluwed  in  its  train,  although  for  the  moment  it  might 
8ober  this  feeling  of  exhilaration,  served  at  the  same  time 
to  heighten  the  expected  pleasure  of  another  bright  alter- 
nation." 

Mr.  Seymour  told  his  feir  companion  that  it  was  only 
under  circumstances,  such  as  she  had  so  poetically  described, 
that  sunlight'  proclaims  its  undisputed  dominion  over  our 
inward  feelings:  "  Itisthen,"saidhe,  "thatweyieldlothe 
impressions  of  Nature  in  one  of  her  most  pleasing  moods, 
and  discover  that  sympathetic  relations  subsist  between  her 
external  operations  and  our  own  internal  sensations." 

I  think  we  may  venture  to  say,  that  those  who,  per- 
chance, have  read  this  description  by  Miss  Villers,,  will 
readily  acknowledge  that  they  have  experienced  the  same 
feelings  under  similar  circumstances. 

''  Am  I  then  to  understand,  without  Airther  discussion, 
that  the  arrangement  of  our  flowers  is  to  be  directed  by  the 
simple  law  of  contrast  of  colours  P  "  asked  the  major. 

"  Not  exactly  :  there  is  another  and  a  higher  considera- 
tton  to  guide  us — a  principle  depending  upon  optical  laws ; 
10  explain  and  illustrate  which  I  consider  to  be  my  special 
(piuion,"  answered  Mr.  Seymour. 

"■Nunc  affile,  pueri.  Now,  boys,  for  a  holiday  frolic 
wilh  Science  in  the  flower-garden  !  "  joyously  shouted  the 
xicar. 

"Vary  good.  You  are  certainly  at  liberty  to  give 
■k.t  lurn  to  my  expression,"  said  Mr.  Seymour ;  "  but  you 
«ill  soou  percei  ve  ttiat  tlie  principles  I  am  about  to  explain 
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with  reference  to  the  arrangement  of  flowers,  will  admit  of 
fiir  more  extensive  and  imporiant  applieations,  or  I  should 
have  scarcely  considered  it  worth  while  to  enter  upon  their 
consideration.  After  this  declaration,  the  major  will  pro- 
bably allow  me  to  proceed  without  further  interruption. 
Well,  then,"  continued  Mr.  Seymour,  "  in  the  first  place, 
let  it  be  distinctly  understood,  tbat  philosophers  con- 
sider mkite  light,  as  it  emanates  from  the  sun,  as  being 
compounded  of,  and  consequently  resolvable  into,  three 
primary  colours,  viz. — red,  blue,  and  yellow  ;  and 
that,  should  such  colours  be  recombined,  in  their  just  pro- 
portions, they  will  reproduce  white  lig-ht ;  and  that,  more- 
over, all  other  colours,  sucb  as  orange,  green,  indigo, 
and  violet,  are  compounds  of  the  primaries  just  mentioned  ; 
thus,  for  uistauce,  green  is  a  compound  of  blue  and  yellow 
— orang-e,  of  red  and  yellow — and  purple,  of  blue  and  red  ; 
and  so  on. 

"When  a  body,  therefore,  exhibits  a  particular  colour,  we 
may  assume  that  the  white  light,  which  has  fallen  upon  its 
surface,  has  been  resolved  into  its  constituent  colours ;  of 
which  some  have  been  absorbed  or  estinguished,*  while 
others  have  been  reflected — the  reflected  rays  meetbg'  the 
eye  are,  of  course,  those  which  unpart  to  the  body  in 
question  its  characteristic  colour :  thus — if  a  body  appear 
green,  we  infer  that  it  has  absorbed  the  red  ray  and 
reflected  the  blue  and  yellow  ones,  which,  by  combining, 
produce  green.  The  difference  of  shade,  or  tone,  observ- 
able in  coloured  bodies^such,  for  estample,  as  a  light  or 
dark  green,  or  a  bright  or  dark  red — arises  from  their 
respective  surfaces  reflecting,  in  conjunction  with  the  domi- 
nant colour,  other  subordinate  raya,  witli  a  greater  or  less 
admixture  of  white  light  that  had  escaped  decomposi- 
tion." 

•  When  wo  B«y  that  certBin  toys  are  lAtorbed,  we  use  k  flgorBtive 


te  that  the;  have  vanished,  without  tttecsa 
which  the  effeut  ia  produced. 
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"  I  beHeve,"  interposed  the  vicar,  "  that  a  surfece  never 
exclusively  reflects  any  single  kimi  of  coloured  rays," 

"  I  do  not  believe  that  there  is  such  a  thing  as  a  perfectly 
unmixed  colour,  excepting'  of  cour:»e  those  transmitted 
through  the  prism,"  answered  Mr.  Seymour. 

"  Well,"  observed  the  vicar,  "  1  must  now  acknowledge 
the  error  into  which  I  have  fallen.  You  must  know  that, 
in  anticipation  of  your  lesson,  I  had  prepared  a  top,  which 
I  thought,  by  spinning  rapidly,  would  enable  my  young 
frienda  to  comprehend  more  readily  your  theory.  I  divided 
its  upper  snrfece  by  radii  into  three  compartments,  corre- 
sponding; to  the  relative  areas  occupied  by  the  three  primi- 
tive colours ;  and  I  fully  expected  tliat,  during  the  rapid 
revolution  of  the  top,  I  should  so  combine  these  colours  as 
to  have  produced  a  pure  white ;  but  instead  of  that,  I  only 
obtained  a.  dull  and  dirty  greyish  tint." 

"  And  I  hope  you  now  fully  understand  the  cause  of 
your  disappointment,"  Baid  Mr.  Seymour.  "Could  you 
have  obtained  colours,  as  pure  as  those  of  the  prism,  you 
would,  beyond  doubt,  have  succeeded.  In  carrying  out 
our  theory,  however,  we  are  bound  lo  consider  the  colouis 
as  pure,  so  that  the  union  of  any  one  with  the  other  two 
shall  produce  white  light.  Now,  the  colours  standing  in 
such  relations  to  each  other  are  very  significantly  said  to  be 
COMPLEMENTARY  of  each  other.  Thus,  red  is  comple- 
mentary of  green,  that  is  of  blue  and  yellow,  because,  to 
form  white  light,  red  must  be  added  to  such  colours.  So 
again,  blue  is  said  to  be  complementary  of  orajige; 
although,  in  some  of  the  more  complicated  colours,  it  is 
not  always  easy  to  fix  upon  their  exact  complements." 

Mr.  Seymour  next  proceeded  to  consider  certain  effects 
produced  by  white  and  coloured  light  upon  human  vision ; 
and  for  this  purpose  he  thought  the  readiest  and  most  eatis- 
&ctory  way  would  be,  at  once,  to  exhibit  a  simple  and,  as 
he  thought,  a  very  instructive  and  convincing  experiment. 
He  accordingly  attached  to  a  white  card  three  differently 
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coloured  wafers,  in  the  figure  of  a  Irituigle ;  and  stateAl 
that,  if  the  eye  be  steadily  fixed  upon   them  for  a  few 
seconds,  and  tliea  turned  away  and  directed  to  a  blank  part  ' 
of  the  card,  the  image  of  the  wafers  would  be  seen  of  the 
same  form  and  dimenaiond,  but  in  colours  complementary 
of  those  of  the  real  wafers, 

"  Do  you  mean  to  say,  papa,"  asked  Tom,  with  someJ 
surprise,  "  that,  after  looking  at  the  red  wafer,  I  a 
see  ita  ghost  of  a  green  colour,  by  merely  turning  my  eyecj 
to  a  blank  [lart  of  the  paper  ?  " 

"  Yes,  my  dear  boy,  that  is  precisely  my  meaning  ; 
do  not  trust  my  word,  let  your  eyes  judge  for  themselves.'^ 

Tom  obeyed  hia  father's  directions,  and  readily  saw  thtfl 
three  wafers  of  different  colours,  but  "  more  faint," 
said,    "  than   the  real  ones.     I  see,"   said   he,  "  the  recff 
wafer  now  green,  the  violet  one  yellow,  and  the  ort 
blue." 

"  I  think  we  all  now  understand  the  meaning  of  a  com^J 
plemenCary  colour ;  I  aliall  therefore  advance  another  atqp  I 
in  the  inquiry,"  said  Mr  Seymour  "The  unreal,  or 
spectral  colour,  you  liaie  just  witnessed,  and  which  is 
always  complementary  of  that  of  the  real  image,  when  it  is 
called  up  in  the  way  you  have  seen,  is  said  by  M.  Chevreul 
to  be  produced  by  ScccEaaivE  Contrast,  to  distinguish  it 
from  the  optical  appearance  I  am  now  about  to  exhibit, 
and  which  has  been  termed  Simdi>taneous  Contrast,  The 
meaning  and  value  of  these  words  will  immediately  become 
apparent,  for  since  in  the  late  experiment  the  true  and 
complementary  colours  were  seen  successively,  or  the  one 
after  the  other ;  so,  in  the  experiment  I  am  about  to 
exhibit,  the  true  and  spectral  colours  will  be  seen  together ; 
the  terms,  therefore,  successive  and  sinutltaneous  contrasts 
seem  especially  well  calculated  to  mark  the  distinctiun.  In 
this  second  experiment,  I  shall  use  the  same  card  and  the 
same  wafers.  Now  then,  Tom,  I  again  ask  you  to  gaze 
steadily  upon  the  wafers,  oh  you  did  beiwa,  XinX.  ■w'vCnsya.^. 
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transferring  your  eye  to  a  blank  part  of  tlie  card,  as  in  llie 
forrDpr  experiment,  and  tell  me  what  you  see." 

"  I  see,"  answered  the  boy,  after  a  short  interval,  "  the 
three  wafers,  each  bordered  by  a  rim  of  a  different  colour  ; 
the  red  wafer  haa  a  border  of  green,  the  violet  of  yellow, 
and  tlie  orange  one  of  blue," 

The  major  having  likewise  satisfied  himself  by  ocular 
demonstration,  asked  whether  he  was  not  to  understand  from 
what  he  had  aeen,  that  the  eye,  in  viewing  existing  colours, 
sees  also,  either  successively  or  simultaneously,  phantoms  of 
a  complementary  hue? 

"  Ton  state  the  fact  very  clearly,"  answered  Mr.  Sey- 
mour, "  for  those  complementary  images  have  no  exist- 
ence but  in  the  mind's  eye  ;  they  are  mere  spectres  called 
up  as  it  were  by  enchantment,  but  they  are  neveriheless 
very  important  in  their  practical  influences ;  indeed  I  may 
say  that  ihey  furnish  the  only  rational  explanation  of 
many  appearances  which,  although  familiar,  are  not  the 
less  difficult  to  comprehend.  This  must  be  my  apology  for 
having  so  heavily  taxed  your  time  and  patience ;  and  all  that 
now  remains  for  me  to  do,  is  toannounce  the  general  optical 
law  to  be  deduced  from  them,  vie.:  That  when  two  dissi- 
milar colours  are  seeninjuxtapotition,  or  when  one  guickit/ 
succeeds  the  other,  they  will  mutually  modify  each  other,  by 
reciproeallff  imparting  their  complementary  colours," 

"  Are  you  prepared  to  give  us  some  simple  instance,  in 
which  so  modified  an  effect  can  be  readily  witnessed?  " 
asked  the  major, 

"  At  once,"  answered  Mr.  Seymour  i  "  look  at  this 
bright-green  coloured  book,  just  purchased  al  a  railroad 
station,  where  hundreds  of  such  evergreens  are  exposed 
for  sale,  and  tell  me,  if  you  con,  the  colour  of  its  leaves." 

■'  Pink,"  one  and  all  exclaimed. 

"  Ko  such  thing,"  said  Mr.  Seymour,  "  they  are  per- 
fectly white,  as  you  will  acknowledge,  as  soon  as  I  turn 
aside  the  green  cover." 
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The  party  were  perfectly  astonished  at  this  reve- 
lation, and  amused  themselviis  for  some  time  by  fixing 
their  eyes  upon  the  green  cover,  and  then  opening  the  book, 
in  order  to  witness  the  complementary  colour  of  its  pages. 

"  I  will  relate  a  curious  anecdote  in  connexioa  with 
this  optical  fetlacy,"  said  Mr.  Si^ymour  :  ^'  being  about  to 
start  on  a.  railroad,  I  purctiased  at  the  t«rmiims  one  of 
these  greea  books  to  amufie  myself  during  the  journey,  and 
ou  placing  a  shilling  oD  the  cover,  I  hastily  withdrew  it, 
under  the  impression  that  I  had  oflTered  a  copper  counter- 
feit, but  which  immediately  regained  its  silvery  hue,  as 
soon  as  it  had  been  removed  from  the  glare  of  the  green- 
eyed  enclianier.  I  will  add  >o  this  another  similar  anec- 
dote. As  I  lately  passed  a  shop  in  the  Quadrant,  near 
Begent  Street,  I  observed  in  the  window  numerous  small 
articles  of  silver,  displayed  on  a  bright  green  card;  after 
gaziitg  upon  them  for  a  few  seconds  ihey  appeared  as  if 
deeply  tarnished,  an  efiTect  which  I  soon  discovered  was 
due  to  the  complementary  colour  cast  upon  them  by  the 
green  ground  on  which  they  wore  exhibited." 

■'  I  perceive,"  said  tiie  major,  ''  that  this  optical  theory 
must  comprise  many  beautiful  applications  which  I  had  not 
at  first  imagined.'' 

"  I  could  point  out  many  such  illustrations  which,  I 
doubt  not,  would  greatly  iuterest  you ;  and  here  again  I 
must  be  permitted  to  refer  to  an  observation  to  wliich  the 
viear  lias  frequently  drawn  our  atlention^ihe  distinction 
between  seeing  and  observing,  between  '  eyes  and  no 
eyes,'  as  Miss  Bxlgewurth  would  express  it.  Should  the 
philosopher  travel  through  a  country,  a  large  portion  of 
whose  surface  is  covered  by  a  vivid  green,  enlivened 
by  a  bright  sun,  and  interspersed  with  patches  of  ploughed 
land,  he  will  not  fail  to  observe  that  the  latter  assume 
a  purplish'red  colour,  while  hundreds  may  have  passed 
over  the  same  road  without  liaving  noticed,  much  less 
inquired  into  the  cause  of  sucii  an  appearance." 
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>*  [  «Mt  nwiily  luolerstand  that  [here  may  be  appeantnces 
IB  btt  ilUmw  recoenised  by  an  experieoced  and  iDquiring 
vj^"  ubwrveil  tbe  major. 

*■  Tbat  is  tindoubtedlr  the  case  ;  aod,"  added  Mr.  Sey- 
tuuur,  **  >o  ttls"  su^  there  optical  illusioos  which  the  unedu- 
.MMiiff'i  will  lake  for  realities — thus,  many  of  thoeediver- 
'dtini  tints,  wliicfa  so  charm  us  in  the  summer  sunset,  are 
oMtv  upticol  L'reatioDs,  being  a  few  bright  colours  multi- 
pUmi  by  ibe  L-ooiplementary  images  of  our  virion  ;  and  so 
aIm  Willi  those  colours  that  occasionally  flash  across  tbe 
T^t3Kt6  surfiwe  of  the  sea;  they  are  but  complementary 
tiiriis  wbicl"  tie  blue  or  green  waves  cast  upon  the  inter- 
vudilig  spaces." 

"  How  all  important  are  these  few  observations,  with 
ithich  you  have  dvoured  us,  to  the  landscape  painter !  " 
mi  Miss  Villers. 

■'  Suppose  we  now,  at  once,  adjourn  to  the  flower- 
^Viicn,"  said  the  vicar,  "  where  our  good  friend  will  find 
a  better  opportunity  for  exemplifying  his  principles." 

This  proposiliou  was  met  by  a  general  assent,  and,  at  the 
suggestion  of  the  major,  the  party  retired  into  an  alcove, 
which  commanded  a  full  view  of  the  flower-beds,  while  it 
aiforded  an  agreeable  retreat  from  the  direct  rays  of  the  sun. 

■'  Major,"  said  Mr.  Seymour,  "  I  commend  your  taste 
\a  briiiging  tt^ther  similar  flowers  in  masses ;  but  you 
sliould  take  care  that  the  neighbouring  clumps,  as  far  as 
pwwible,  occupy  equal  areas,  and  exhibit,  as  nearly  as  may 
b«,  complementary  colours ;  although  I  will  take  this  early 
t>p|Mrcuiii(y  to  remark,  that  colours  which,  in  tbe  aggre- 
^jUm,  are  almost  repulsive,  may  be  tolerable,  or  even  pleas- 
ia|{.  when  presented  singly  to  the  eye ;  for  instance,  masses 
'  '.!■-■  :-vii  green,  unrelieved  by  other  colours,  are  any- 
iLTreeable  when  viewed  in  justaposition ;  and 
■ill  not  hail  with  delight  that  little  blue  and 
I.  "lt,  the  'Forget-me-not,'  thoi^  embosomed  in 
irf  green  ?  " 
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"  For  the  present,"  said  the  major,  "  ]et  us  confine  our 
ittteiition  to  the  arrangemeBt  of  clumps,  or  masses ;  each 
of  which  we  will  suppose  to  consist  of  dlHereut  flowers,  but 
in  such  proportions  and  proximity,  aa  may  conduce  to  a 
reciprocal  modification  of  their  colours ;  now,  what  I  expect 
to  obtain  from  your  science  is  some  general  guiding  prin- 
ciple for  the  arrangement  and  disposition  of  such  groups." 

"  And  that  information  I  will  endeavour  to  aflbrd  you 
In  the  first  place  then,  take  care  that  your  plants  are  pretty 
nearly  of  equal  magnitude,  or  they  will  resemble  an  awk- 
ward squad  with  tall  and  short  recruits.  Let  it  be,  once 
for  all  too,  remembered,  that  compJeinentary  colours  are 
never  incompatible  with  each  other,  their  tone,  and  there- 
fore their  beauty,  being'  mutually  he^htened  by  a  recipro- 
cal exchange  of  complements  j  not  that  I  mean  to  assert 
that  non-complementary  colours  are  always  unpleasing — I 
think,  as  a  general  rule,  colours  which  possess  a  common 
element   lose  more    or  less    of  such  element  by  juxta- 

■'I  understand  your  meaning:  orange  and  green,  each 
having  yellow  aa  a  common  element,  would  I  presume 
furnish  an  example,"  said  the  major. 

"  Undoubtedly  ;  and  see  what  would  hapi>en— the  orange 
would  appear  more  red,  and  the  green  more  blue,  or,  in 
other  words,  each  would  be  deprived  of  a  portion  of  its 
yellow,"  said  Mr.  Seymour. 

"  That  might  be  advantageous,"  suggested  the  major, 
"  where  the  one  was  deficient  in  red,  and  the  other  in  blue." 

"  Exactly  so — and  the  circumstance  of  the  same  colour 
being  liable  to  vary  so  widely  in  intensity  and  tone  must 
render  it  difficult,  if  not  impossible,  to  lay  down  any  general 
rule  that  shall  not  liave  many  exceptions  ;  but  then  these 
exceptions  will  generally  admit  of  explanation,  and  will 
serve  to  extend  the  field  of  observation,  and  to  stimulate 
inquiry,  and  thus  to  afford  additional  sources  of  recreatiou  -, 
indeed,  what  many  persons  would  regard  as  insuperable 
2b2 
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otiMacles  to  anjthmg  like  a  systematic  arraDgement  of 
oalonred  flowers,  I  am  disposed  to  consider  as  affording  the 
h%he$t  claims  to  our  regard.  In  contemplating  a  group  of 
flowers,  tiie  scientific  observer  will  often  esperience 
iDiuitive  feeling  of  pleasure,  or  it  may  be,  an  undefined 
impression  of  diasatis&ction  ;  be  will  then  proceed  to  ex- 
amine into  the  barmooies  which  may  explain  the  one,  and 
to  seek  for  the  discords  that  may  enable  him  to  correct  the 
other — this  exercise  of  the  mmd  constitutes  the  main  plea- 
sure  of  floral  gardening,  which  never  could  be  derived  from 
a  system  under  the  dominion  of  defined  and  invariable  laws." 

"  I  think  you  just  now  stated  that  p'een  and  yellow  are 
not  well  asrorted  companions,"  observed  the  vicar ;  "  if  ao, 
I  should  much  like  to  ask  you  upon  what  principle  it 
is  that  the  green  woods  so  greatly  delight  the  eye  on 
a^uming  the  livery  of  autumn?" 

"Therein  you  are  deceived,"  answered  Mr.  Seymour: 
■'  the  green  passing  into  yellow  is  very  fiir  from  pleasing ; 
the  autumnal  tints  really  owe  their  beauiy  to  their  rich 
and  almost  endless  variety  ;  and  I  suspect,  if  it  were 
possible  to  unweave  their  gorgeous  texture,  we  should 
find  that  the  assemblage  was  resnlvable  into  gronps  of 
complementary  colours  ;  I  think,"  continued  Mr.  Sey- 
mour, "it  must  be  admitted  that  colours  bearing  too 
close  an  anali^  with  each  other,  unless  judiciously 
relieved,  will  suffer  by  juxtaposition.  I  am  also  disposed 
to  think  you  will  admit,  that  the  different  shades  of  the 
sa:ne  colour  disparage  each  other :  only  look  at  youder  bed 
of  Dahlias,  and  say  whether  they  would  not  be  much 
heightened  in  beauty  by  the  intermixture  of  others  of 
somewhat  of  a  complementary  cliaracter;  and  so  is  it  with 
the  golden  Jonquil,  when  placed  side  by  side  with  the  pale 
Narcissus,  the  white  light  of  the  latter  dimming  the  lustre 
of  the  former  by  its  complementary  sable,  while  the  com- 
plementary green  of  the  former  imparts  an  injurious  hue 
to  the  deliuacy  of  the  latter.     Let  me  now,  by  way  of 
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further  illustration,  direct  your  attention  to  yonder  Eases ; 
tliose  in  the  bed  on  the  right  have  &r  too  much  yellow  lo 
please  my  eye;  they  almost  assume  a  faded  appearance; 
while  those  on  the  left  are  too  much  inclined  to  blue :  now, 
I  would  propose,  with  the  major's  consent,  to  bring  some 
strong  yellow  flowers  in  contact  with  ihe  former,  and  some 
purple  ones  in  contact  with  the  latter,  and  I  believe  these 
defects  would  disappear." 

"  I  do  not  think  that  your  critical  eye  can  find  any  fiiult 
with  those  blue  flowers  nest  to  the  orange  ones,"  observed 
the  vicar. 

"  No,  indeed — nor  with  the  violet  contiguous  to  the 
yellow ;  they  appear  most  cheerfiil  in  each  other's  company ; 
in  feet,  there  are  few  flowers  in  the  garden  in  better 
accord  with  each  other,  unless  you  disturb  their  harmony 
by  some  unwelcome  intrusion ;  but  just  look  at  that  dull 
bed  of  green,  near  the  yellow  flowers ;  on  tJie  right  of 
which,  near  the  sun-dial,  you  will  see  a  similar  bed,  but 
then  it  is  in  conjunction  with  a  cluster  of  the  vivid  red 
Verbena,  which  lighla  it  up,  as  it  were,  with  a  borrowed 
splendour,  and  at  once  redeems  it  from  the  sombre  appear- 
ance which  characterises  the  former  one.  Ton  have  another 
good  instEtnceof  what  may  be  called  an  ill-matched  alliance 
in  yonder  beds  of  Nasfuriium  and  Purple  Poppies :  instead 
of  the  natural  lively  scarlet,  the  former  assume  a  dull 
orange  tint,  in  consequence  of  a  greenish-orange  oomple- 
ment  cast  upon  them ;  while  the  latter,  oppressed  by  the 
greenish-purple  complement  of  the  Nasturlium,  exhibit  a 
tint  almost  as  dull  as  wine  lees." 

"  You  have  not  yet  said  one  word  about  white  flowers," 
observed  Miss  Tillers. 

"True,  madam — generally  speaking,  a  clump  of  white 
flowers  seen  apart  will  produce  but  little  eflect ;  when, 
however,  they  are  suitably  distributed  amongst  ihoBe  whose 
colours  have  been  judiciously  contrasted,  they  will  occasion 
a  lavourable  impression ;  as,  for  inatauce,  when  dispersed 
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among  red  and  pink  flowers,  surrounded  by  verdure,  or 
amongst  groups  of  blue  and  orang'e,  and  of  violet  and 
yellow  flowers ;  you  will  readily  perceive  that  their  optical 
influence  will  have  the  effect  of  estingiiishing  any  excessive 
or  undue  reflection  of  white  rays  emanating  from  the 
neighbouring  bright  flowers,  and  would  thereby  purify  and 
heighten  their  tone," 

Miss  Villers  here  be^ed  to  ask  a  question  respectiit^ 
the  influence  of  a  predominating  green. 

Mr.  Seymour  replied  "  tliat  the  green  leaves  of  flowers 
did  not  interfere  to  the  extent  generally  supposed,  since,  as 
soon  as  the  eye  distinctly  and  Bimultaneously  sees  two 
colours  in  a  rich  ftower-bed,  the  attention  is  so  riveted  upon 
them,  that  it  passes  without  notice  the  contiguous  objects 
which  lie  in  a  receding  plane,  and  are  of  a  sombre  colour; 
besides  which,  it  is  a  &ct  that  green,  in  juxtaposition  with 
a  mass  of  bright  yellow  and  blue,  so  nearly  loses  its  colour 
as  to  be  scarcely  recognised,  and  will  certainly  not  intrude 
with  any  optical  impertinence." 

"  After  the  valuable  lesson  we  have  received,"  said  the 
major,  "  I  think  we  shall  be  able  to  improve  greatly  the 
arrangement  of  my  garden.  You  will  be  pleased,  my  dear 
sir,  to  accept  my  best  thanks — and  what  says  Miss  Vil- 
lers?" 

"That  Madam  Flora  holds  a  most  punctilious  court; 
and  expects  her  flaunting  subjects  to  adopt  their  costume  in 
strict  accordance  with  lie  coloured  dresses  with  which  they 
may  be  brought  into  contact,"  answered  the  lady. 

To  whom  Mr.  Seymour  replied,  "  that  Flora  was  not  the 
only  sovereign  distinguished  by  such  exactions." 

"  I  understand  your  allusion,"  said  Miss  Villers :  "  you 
would  intimate  that  the  optical  principles  you  have  ex- 
plained might  admit  of  a  wider  range  of  application  than 
that  which  comprehends  the  domain  of  Flora ;  that  they 
might,  for  instance,  suggest  to  my  sex  a  more  harmonious 
n  their  co!oure<.l  ribands  aud  dresses." 
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"  No  doubt — Count  Rumford  long  ago  made  a  similar 
observation ;  but,  strange  to  say,  it  has  passed  unheeded. 
I  fully  hope,  however,  that  the  exertions  of  the  new 
'  School  of  Design'  will  introduce  a  purer  taste  as  regards 
the  harmony  and  disposition  of  colours,  not  only  in  dress, 
but  in  toniture,  and  every  species  of  decoration — but  what 
thinks  the  vicar  ?" 

"  That  you  have  well  performed  the  part  of  the  Sibyl, 
and  safely  conducted  us  through  Elysian  fields,  wherein 
you  have  introduced  us  to  phantoms  and  spectral  forms 
of  the  highest  interest  for  our  instruction,  no  less  than 
for  our  amusement ;  and,  as  truth  alone  has  been  the  object 
we  have  sought,  it  only  remains  for  you  to  dismiss  us  safely 
through  the  appropriate  portal." 

"  I  quite  understand  your  meaning,"  said  Mr.  Seymour, 
"though  artfully  concealed  under  the  shadow  of  the 
Muses'  wing.  You  admit  the  truth  of  the  optical  theory 
I  have  expounded,  but  would,  at  the  same  time,  caution  us 
against  the  danger  of  being  led  by  the  fascinations  of  fancy 
to  an  exaggerated  estimate  of  the  importance  of  its  appli- 
cations ;  a  caution  which  I  can  assure  you  I  very  sincerely 
appreciate." 
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CHAPTER    XXIII. 


Tom's  holidays  were  now  drawing  to  a  close,  and  the  chil- 
dren were  sunimojied  ialo  the  library  to  receive  their  last 
lesson  in  philosophy. 

"  You  have  lately  witnessed  an  experiment,"  said  Mr. 
Seymour,  "  which  must  have  convinced  you  how  liable  the 
ear  is  to  be  deluded  with  respect  to  the  nature  and  direction 
of  sound ;  I  shall  now  show  you  that  the  eye  has  also  its 
sources  of  fallacy." 

"If  you  proceed  in  this  manner,  you  will  make  us 
Cartesians,"*  exclaimed  the  vicar. 

"  I  shall  illustrate  my  subject  by  means  of  a  new  toy 


*  The  Csitesiaaa  maintained  that  the  senses  were  ihe  great  soui 

■'    '     -  ry  thing  with  wliich  they  present  us  ought  tc 

t  leas!  dubluus,  uutil  our  reason  bag  con&r 
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H     which  I  have  lately  invented,"  said  Mr.  Seymour ;  "  and 
^M      imleM  I  am  much  mistaken,  it  will  afford  as  much  amuse- 
H      ment  to  the  elder  as  to  the  younger  members  of  our  party, 
H      although  the  vicar  may  perhaps  regard  it  as  a  more  hostile 
H      instrument  thau  even  that  of  the  wooden  horse  which  filled 
H       unhappy   Troy  with    an   armed   enemy.      It  is  a   Broall 
maclune,"  continued  Mr.  Seymour,  "  which  ia  well  calcu- 
lated to  furnish  ue  with  aome  capital  puns  and  well-pointed 
epigrams." 

I"  With  puns!"  exclaimed  the  horrified  vicar,  who  no 
Booner  heard  this  appalling  declaration,  than,  like  another 
Loocoon,  he  deprecated  the  introduction  of  the  ^' donum 
exitiale "  within  the  walls  of  Overlon  Lodge.  But  his 
hostility  was  soon  disarmed,  not  by  the  circumvolutions  of 
a  snake  around  the  body  of  the  enraged  orator,  but  by  the 
embraces  of  little  Rosa,  who  threw  her  arms  around  the 
neck  of  the  vicar  with  suck  supplicating  grace,  that  at 
length  he  exclaimed,  "  Well,  well ;  if  it  be  the  decree  of 
the  Fates,  I  must  submit." 

During  this  altercation,  Mr.  Seymour  had  procured  the 
"  wooden  engine  "  from  his  study. 

"  I  will  firsi,"  said  he,  "  exhibit  the  toy  in  its  original 
state,  and  then  show  you  the  improvements  whicli  have 
been  effected  in  it." 

"  Xiet  us  hear  the  acconnt  of  its  operation,"  said  the 
major,  "  which  I  perceive  is  enclosed  within  the  bos." 

"  True,"  replied  Mr,  Seymour ;  "  and  I  think  you  will 
agree  that  I  have  given  a  very  plausible  explanation  of  its 
effects." 

"  Plausible,"  muttered  the  vicar,  "  plausible  enough,  no 
doubt ;  oh,  the  Sinon  I " 

Mr.  Seymour  then  proceeded.     "  This  toy  is  termed  the 

THAUMATBOPE." 

"  Of  Grecian  origin !  "  observed  the  vicar.  "  '  Timeo 
Danaos  el  doiuz  ferenles'  as  Vii^il  has  it." 

"  What  is  the  meaning  of  the  term  ?"  asked  Louisa. 
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The  vicar  Explained  to  her  that  it  was  compounded  of 
the  Greek  words  dav/ia  and  rpijru  ;  the  fcirmer  of  which 
gignified  ictmder,  the  latter  to  turn. 

"  Esactly,"  replied  Mr.  Seymour:  "*o  Woader- 
iumer'  or  s  toy  which  perfonns  wonders  by  turning 
round :  but  let  ine  proceed  iu  the  explanation,"  He  then 
continued  to  read  as  follows :  '*  This  philosophical  toy  is 
founded  upon  the  well-known  optical  principle,  that  an 
impression  made  on  the  retina  of  the  eye  last^  for  a  i^hort 
interval  after  the  object  which  produced  it  has  been  with- 
drawn. During  the  rapid  whirling  of  the  caril,  the  figures 
on  each  of  its  sides  are  presented  with  such  quick  trausition, 
that  they  both  appear  at  the  same  instant,  and  thus  occasion 
a  very  striking  and  magical  edect.  On  each  of  these  cards 
a  device  is  introduced,  with  an  appropriate  motto  or 
epigram;  the  point  of  which  is  answered,  or  explained,  by 
the  change  which  the  figure  assumes  during  the  rapid 
whirling  of  the  card," 

"  It  may  be  very  clever,"  said  the  vicar,  "  but  I  do  not 
understand  it," 

"  But  you  shortly  will ;  look  at  one  of  the  cards." 

Mr.  Seymour  then  displayed  a  pasteboard  circle,  on  one 
side  of  which  was  figured  a  rat,  and  on  the  other  a  cage ; 
two  strings  were  fastened  in  its  axis,  by  which  the  i:ard 
could  easily  be  made  to  revolve,  by  means  of  the  thumb 
and  finger.  Fearing  that  some  of  our  readera  may  be  aa 
dull  of  comprehension  as  the  vicar,  we  have  introduced  a 
sketch  of  the  apparatus,  in  which  both  sides  of  the  card 
are  exhibited,  with  the  strings  by  which  it  b  whirled 
round. 
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No  sooner  had  Mr.  Seymour  put  the  card  in  motion, 
than  the  vicar,  in  a  tone  of  the  greatest  surprise,  exclaimed, 
"  Magic  !  magic  !  I  declare  the  rat  is  in  the  cage  I  !  " 

"  And  what  is  tlie  motto?"  asked  Iioui^a. 

"  Why  in  this  rat  like  an  opposition  member  in  the 
House  of  Commons  who  joins  the  ministry?"  replied  Mr. 
Seymour. 

"  Ha,  ba,  h& ! — excellent !  "  cried  the  major,  as  he  read 
the  following  answer:  "  Because  by  turning  round  he 
gains  a  snug  berth,  but  ceases  to  be  free." 

"  The  very  reverse  to  what  occurred  iu  aucient  Rome, 
where  the  slave  became  free  by  turning  round,"  observed 
the  vicar. 

The  vicar,  no  doubt,  alluded  to  the  custom  of  making  a 
freeman,  as  described  by  Fersius  ;  from  wjiich  it  appears, 
that  the  clapping'  a  cap  *  on  the  head,  and  giving  him  a 
turn  on  the  heel,  were  necessary  circumstances.  A  slave 
thus  qualiiied  became  a  citizen  of  Rome,  and  was  honoured 
with  a  name  more  than  belonged  to  any  of  his  fore£tthers, 
which  Persius  has  repeated  with  a  great  deal  of  humour  in 
his  fitlh  satire  : — 

" Heu  Bleriles  verl,  qoibua  luiit  Qulritem 

Vertigo  facit  1 " 
"  That  felse  enfranchiBement  with  raae  is  Sound  ; 

Slaves  are  made  citiiena  hy  tarning  round." 

Dhtden. 

"  If  we  may  trust  the  late  report  of  the  American  Con- 
gress, your  *  Thaumatrope '  has  also  found  a  political  appli- 
cation on  the  other  side  of  the  Atlantic,"  observed  the  major; 
"  for  it  would  appear  that  the  Honourable  Member  of 
Ohio  told  the  Honourable  Member  of  Carolina,  whom  he 
twitted  with  sudden  tergiversation,  tliat  he  reminded  him 
of  (Ae  boy  who  turned  round  so  fast,  that  the  hinder  parts 
of  his  dress  were  on  both  side*  at  once."^ 
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"  Shon-  us  another  card,"  said  Tom  eagerly, 
*'  Here,  then,  is  a  waich-bos;  when  I  turn  it  round, 
you  will  see  the  watchman  comfortably  sleeping  at  his 

"  Very  good  !     It  is  very  surprising;,"  said  the  vicar. 

"  Tes,"  observed  the  major ;  "  and  to  carry  on  your 
political  .joke,  it  may  be  said  that,  like  most  worthies  who 
gain  a  post,  by  turning  round,  he  sleeps  over  his  duty." 

"  The  epigram  which  accompanies  it  is  not  deficient  in 
point,"  said  Mr.  Seymour. 

"  The  caprice  nf  this  wattiman  snrpaeaes  all  bounds, 
He  De'er  sita  in  hit  box,  but  when  going  his  rounds  ■ 
While  be  no  sooner  rests,  'tis  a  strange  paraJoJ  I 
Tbim  ha  flieB  from  his  post,  and  tarns  oat  of  bis  boi '." 

"  What  have  yon  there  ?  "  exclaimed  the  vicar ;  "  arms 
and  legs,  without  a  body  ?" 

"  Yes,"  replied  Mr.  Seymour ;  "  and  which,  on  turning 
round,  will  present  the  figure  of  a  king,  invested  with  all 
the  insignia  of  royalty," 

"  It  IB  indeed  a  king.  Look  at  his  crown  and  sceptre !  " 
cried  Louisa. 

"  Now  for  the  epigram,"  said  the  major,  who  then  read 
the  following  lines : — 

"  Hcnd,  legs,  aid  amu,  alone  appear  ; 
Observe  that  no6orfy  ia  here  : 
Kapoleoti-like  I  andeiCalie 
Of  nnbodf  a  king  to  make." 

The  nest  card  presented  a  laughing  face,  which,  on  being 
turaed  round,  was  instanrly  changed  into  a  weeping  one. 
The  motto —  37»e  sweetest  things  turn  sour. 

"The  device  ia  capital!"  exclaimed  the  vicar:  "1 
question  whether  Peter  of  Cortona  ever  produced  a  more 
striking  metamorphoaia."* 
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The  other  cards  were  now  exhibited  in  succession,  of 
which  the  box  contained  eighteen,  and  the  whole  party,  not 
even  excepting  the  vicar,  were  highly  gratified  with  the 
amuaement. 

"  But  I  have  not  yet  read  to  you  tbe  author's  address  to 
the  public ;  luid  which,  I  muBt  say,  contains  a  succession  of 
very  happy  puns." 

"  Spare  me !  spare  me  ! "  cried  the  vicar ;  "  I  like  your 
toy,  but  cannot  discover  the  advantage  of  alloying  amuse- 
ment  with  such  spurious  wit,  and  of  associating  science 
with  buffoonery." 

Mr.  Seymour,  however,  was  relenfle3!>,  and  thus  pro- 
ceeded :  "  It  is  well  known  tliat  the  Laputan  philosopher 
invented  a  piece  of  machinery,  by  which  works  could  be 
composed  by  a  mechanical  operation  ;  and  the  '  Quarterly 
Review'  has  asserted,  that  a  certain  English  poem  was 
fabricated  in  Paris,  by  the  potrers  of  a  steam-engine  ;  but 
the  author  of  the  present  invention  claims  for  liimself  the 
exclusive  merit  of  haviug  first  constructed  a  hand-mill,  by 
which  puns  and  epigrams  may  be  turned  with  as  much  ease 
aa  tunes  are  played  on  the  hand-organ,  and  old  jokes  so 
■rounded  and  cljauged,  as  to  assume  all  the  airs  of  origi- 
nality. The  inventor  confidently  anticipates  the  favour 
and  patronage  of  an  enlightened  and  liberal  public,  on  the 
well-grounded  assurance,  that  '  one  good  turn  deserves 
auother  ;'  and  he  trusts  that  his  discovery  may  afford  the 
happy  means  of  giving  activity  to  wit  that  has  been  long 
stationary ;  oi revolutionising  the  present  system  of  ^fimifin^ 
jokes,  and  of  putting  into  rapid  circulation  the  most  ap- 
proved bon-mots." 

"  Why,  vicar,  wliat  ails  thee  ?"  exclaimed  the  major. 


hemi,  wiBhitig  to  give  a  proof  of  hia  skill,  by  a  few  judloioua  touclies 
t1onvert(^d  tbe  crying  into  a  laugliing  face.     Tha  duke  was  ia  astoaiBb- 

resCored  hia  fint  luucLcs,  and  the  duke  ogiUD  euw  llie  child  weeping. 


'''  Our  subject  has  given  him  a  lum  ;  lei  him  alone  and 
he  will  »ooD  come  round,"  observed  Mr.  Seymour. 

The  whole  party,  with  the  exception  of  Mr.  Twad- 
(Qetup,  laughed  heartily  ;  the  vicar,  however,  did  not  relax 
a  feature  of  his  countenance;  nor  would  he  "though 
Nestor  swear  the  jest  be  laughable,"^ 

As  soon  as  this  ebullitiuu  had  subsided,  the  major  in- 
qoired  of  Mr.  Seymour,  what  was  the  nature  of  the 
improveraeat  to  which  he  had  alluded. 

"  My  proposed  iniprovementa  refer  both  to  the  aubjecta 
exhibited  on  the  cards,  and  to  the  mechanism  by  which 
their  changes  are  effected,"  replied  Mr.  Seymour. 

"  Id  the  first  place,  it  has  occurred  to  me  that  this 
amusing  toy  miglit  be  made  instrumental  in  impressing 
classical  subjects  upon  the  memory  of  young  persons." 

This  observation  delighted  the  vicar,  who  said  that  be 
would  patronise  such  an  attempt  with  all  his  heart. 

"  Why  can  we  not,"  continued  he,  "  thus  represent  the 
Metamorphoses  of  Ovid  ?  or  what  say  you,  vicar,  to  con- 
verdog   the  fleet  of  ^neas   into  sea-nymphs,  as  Virgil 

"  An  elegant  thought  I  upon  my  word  ;  a  most  elegant 
conception  !"  exclaimed  Mr.  Twaddleton. 

"  What  have  we  here  ?  "  interrupted  the  major,  who 
had,  for  the  first  time,  noticed  the  superscription  on  the 
cover  of  the  box  ;  "  had  1  seen  this  before,  I  should  have 
augured  favourably  of  the  toy  :  it  is  like  the  sign  of  an 
irni,  which  is  held  out  to  announce  good  entertainment 
within,"  He  then  read  the  following ; — 
The  Thaumatrope  ; 

RoUTida  of  Amusement, 


V 


How  to  please  and  surpiise 
By  Titms. 

*  ghakepflarc. 
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Mr.  Seymour  cow  proceeded  to  explain  more  fully  the 
optical  theory  of  tlie  matrunient,  which  neither  Louisa  nor 
Tom  could,  as  yet,  thoroug'hly  unilorstand. 

He  told  them  that  an  object  vaa  seen  by  the  eye,  in  con- 
eequence  of  its  image  being  delineated  on  the  retina,  or 
optic  nerve,  which  is  situated  on  the  back  part  of  the  eye  j 
and  that  it  had  been  ascertained,  by  experiment,  that  the 
impression  which  the  mind  thus  receives  lasts  for  about  the 
eighth  part  of  a  second  ailer  the  irn^e  is  removed.  "  It 
is,  therefore,  sufficiently  evident,"  said  Mr.  Seymour, 
*'  that  if  any  point,  as  a  lighted  stick,  be  made  to  revolve, 
■80  as  to  complete  the  circle  in  that  period,  we  shall  not  see 
afiery  point,  but  a  fiery  circle;  because  the  impression  made 
by  it  in  every  point  of  its  circuit  will  remain  until  it  comes 
round  again  lo  the  spot  from  which  it  set  out ; — but  we 
will  at  once  exemplify  this  fact  by  an  experiment.'' 

Tom  was  accordingly  directed  to  procure  a  piece  of  stick 
and  a  candle ;  and  as  soon  as  they  were  brought  into  the 
room,  Mr.  Seymour  ignited  the  end  of  the  stick  and 
whirled  it  round,  when  a  bright  circle,  without  any  inter- 
vah  of  darkness,  was  seen  by  the  whole  party. 

"Kever  until  this  instant,"  exclaimed  the  vicar,  with  an 
expression  of  high  satisfaction,  *'  did  I  fiilly  appreciate  the 
beauty  of  that  passage  in  Milton,  wherein  the  poet  evidently 
describes  the  rapidity  of  Satan's  flight,  as  well  as  tlie  reful- 

tgenoe  of  his  appearance— 
'  Sprung  upwari  like  b  pyramid  of  fin;.' 
Now  to  take  in  the  full  meaning  of  this  figure,"  continued 
Mr.  Twaddleton,  "  we  must  imagine  ourselves  in  chaos, 
and  that  a  vast  luminous  body  is  rising  near  the  spot  where 
we  may  be  supposed  to  be  standing,  so  swiftly  as  to  appear 

I  a  contiuued  track  of  light,  and  lessening  to  the  view,  ac- 
poniing  to  the  increase  of  distance,  until  it  ends  in  a  point 
^d  ihen  disappears  ;  and  all  this  must  be  supposed  to 
■trike  our  eye  at  one  instant." 
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"  It  is  vtry  probable,"  said  Mr.  Seymour,  "  that  the 
poet  had  sucli  an  idea  in  view,  and  that  he  intended  by  it 
to  convey  the  immense  rapidity  of  Satan'«  flight.  Homer 
niakes  uae  of  the  same  figiore  to  express  the  velocity  of  the 
javelin,  Soki\6aKioy  iyi(og,  the  '  longa/iadowed'  javelin. 
We  shall  have  ample  proof  of  the  effect  of  this  power  in 
the  eye  of  retaining  impressions,  and  of  thus  converting 
points  into  lines  and  circles,  during  the  esliibition  of  your 
fireworks  ;  and  which,  in  fact,  derive  the  greater  part  of 
their  magical  effect  from  it." 

"The  pin-wheel  is  certainly  nothing  more  tiianafiery 
circle  produced  by  the  rapid  revolution  of  a  jet  of  flame," 
said  the  vicar. 

"  And  the  rocket,"  added  Mr.  Seymour,  "is  a  col^sui 
of  light  occasioned  by  the  same  rapid  mov^nent  of  a  burn* 
ing  body  in  a  rectilinear  or  curved  direction." 

■'  I  perfectly  understand  all  that  you  have  said,"  ob- 
served Tom. 

"  Then  you  will  not  have  any  difficulty  in  esplaining 
the  action  of  the  Thaumatrope,  for  it  depends  upon  the 
same  optical  principle ;  the  impression  made  on  the  retina 
by  the  image,  which  is  delineated  on  one  side  of  the  card, 
is  not  erased  before  that  wtiicb  is  painted  on  tJie  oppoeiie 
side  is  presented  to  tlie  eye;  and  the  consequence  ia  that, 
you  see  both  sides  at  ouce," 

"  Or,  you  migiit  put  it  in  this  way,"  said  the  major  ; 
"  that  as  the  image  remains  the  eighth  of  a  second  on  the 
retina,  a  revolution  of  eight  times  in  a  second  will  secure 
its  uninterrupted  continuance.'' 

"  On  turning  round  the  card,"  observed  Lonisa,  "  I  per- 
ceive that  every  part  of  the  figure  is  not  equally  distinct." 

"  Because  every  part  of  the  card  does  not  revolve  with 

the  same  velocity,"  said  her  felher  ;  "  and  this  fact  oftera 

a  good    illustration  of  what  I  formerly  staled,*  that 

circular  motion,  the  parts  more  remote  from  the  axis 

•  Page  163. 
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rotation  are  those  which  move  with  ihe  greater  velocity. 
This  toy  will  also  be  found  capable  of  exemplifying  another 
truth  to  which  I  have  before  alluded,  that  'the  axis  of 
remains  at  rest  while  all  the  parts  revolve  round 
it."'» 

"  I  remember  that  very  well,"  exclaimed  Tom. 
"  Then  take  the  card  and  spin  it  between  yourself  and 
the   window,  and  tell   me   wiiat   you   observe,"  said   his 
father. 

"  I  see  a  dark  line  across  the  window  ;  and  what  is  very 

strange,  tiie  other  parts  of  the  card  appear  transparent ;  for 

■  tiiey  do  not  obstruct  the  view  of  the  window,  as  they  would 

if  the  card  were  at  rest." 
,  -  . "  The  dark  line  you  see  is  the  axis  of  rotation,  which, 
'  being  stationary,  necessarily  excludes  the  light ;  the  other 
parts  being  in  motion  do  not  remain  a  suHicient  time  to 
obliteraie  the  image  made  on  the  eye  by  tlie  window.  It 
is  true  that  the  card  disc  passes  between  your  eye  and  the 
light,  but,  as  it  does  not  continue  at  any  one  point  for  more 
than  the  eighth  of  a  second,  there  is  no  more  apparent 
intermission  of  the  light  than  what  occurs  during  the 
winking  of  the  eyes." 

"  You  allude  to  a  very  curious  fiict,"  observed  the  vicar, 
"that,  although  we  are  perpetually  covering  the  eyeballs 
with  our  eyelids,  we  are  not  conscious  of  the  intervals  of 


"  The  reason  of  which  must  surely  be  obvious  from  the 

esplanation  I  have  just  offered,"  said  Mr.  Seymour :  "  the 

sensation  of  li^ht  is  not  exchanged  for  that  of  darkness  in 

80  sliort  a  period  as  the  twinkling  of  the  eye.     Before  we 

quit  the  subject,"  continued  Mr.  Seymour,  '"  let  me  point 

the  great  importance  of  this  law  of  vision.  Suppose  the 

image  on  the  retina  had  vanislied  at  the  same  time  with 

ithdrawal  of  the  object ;  we  should,  in  that  case,  have 

unable  to  see  the  things  immediately  around  us  in 

■  Page  49. 
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due  connexion  with  each  otLer;  tbe  objects  most  have 
appeared  isolated,  iu  detached  paris,  by  m«aiia  of  sepamte 
impressions  which  the  eye  would  be  nimble  to  cumbine 
into  a  whole,  unless  indeed  they  came  to  us  at  a  very  acute 
angle." 

"  I  admit  the  plausibility  of  your  theory,"  said  the 
YKSX  i  "  but  it  appears  to  me  that  objects  frequently  linger 
M)  the  sight  fur  a  longer  period  than  that  which  you  assign 
to  them.  I  well  remember  seeing  the  flame  of  a  caodle 
for  several  seconds  afler  it  bad  been  suddenly  withdrawn 
from  the  apartment." 

"  I  admit  that  strong  lights  frequently  continue  for 
some  time  thus  visible  in  the  '  mind's  eye  ;'  aud  it  is  well 
known  that  such  impressions  are  often  followed  by  images 
of  similar  shape,  successively  assuming  difierent  colours. 
In  passing  from  sunshine  to  a  dark  room,  we  also  frequently 
witness  the  appearance  of  stars  and  circles  of  vari-coloured 
light ;  but  these  '  ocular  spectra '  are  very  distinct  from  the 
phenomena  of  the  Thaumatrope,  and  are  to  be  explained 
upon  very  different  principles." 

"  There  is  also  another  optical  appearance  which  the 
knowledge  you  acquired  in  the  flower-garden  at  Osterley 
Park  will  enable  you  fully  to  uudurstand^I  allude  to  the 
spectral  imagea  which  become  visible  after  intently  gazing 
upou  a  coloured  object,  and  which  you  will  remember, 
upon  the  principle  of '  Saccessive  Contrast,'  "  are  always 
of  a  complementary  colour." 

"  I  know  exactly  to  what  you  allude,"  said  the  major : 
"  and  I  do  not  doubt  but  that  many  of  those  illusive  ap- 
pearances which  have  been  described  might  be  referred  to 
the  operation  of  the  same  natural  cause.  It  is  easy  to 
imagine  that  a  person  who  has  steadfastly  fixed  his  eyes 
upon  an  illuminated  object  may  for  some  minutes  after- 
wards see  the  same  figure  of  a  dark  hue ;  it  may  have 
been  from  such  a  cause  that  Constantine  saw  the  image  of 
*  Sue  Cbspter  xxii.,  p.  3G7. 
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a  cross  in  the  sky.  You  are  probably  acqimiijteU  with  the 
opinions  of  Eusebius,  Fabricius,  and  Dr.  Larduer,  upon 
this  alleged  miracle." 

and  I  also  know  that  this 

of  Constantine  gave 

of  illuminating  the  cross  of 


added  the  vio 

imputed  miracle  for  the 

origin  to  the  Catholic  cus 

St.  Peter's  in  Kome." 

"  Sir  David  Brewster, 


I  his  work  c 


Natural  Magic 
bas  given  us  a  beautiful  illustration  of  the  same  principle , 
it  is  as  follows,"  said  Mr.  Seymour.  "  A  figure  dressed 
in  black,  and  mounted  upon  a  while  horse,  was  riding  along 
exposed  to  the  bright  rays  of  the  sun,  which  through  a 
small  opening  in  the  clouds  was  throwing  its  light  only 
upon  that  part  of  the  landscape.  The  black  figure  was 
projected  gainst  a  white  cloud,  and  the  white  horse  shone 
with  particular  brilliancy  by  its  contrast  with  the  dark 
■oil  against  which  it  was  seen.  A  person  interested  in 
the  arrival  of  such  a  stranger  had  been  for  some  time 
following  his  movements  with  intense  anxiety ;  but,  upon 
his  disappearance  behind  a  wood,  was  surprised  to  observe 
the  spectre  of  the  mounted  stranger  in  the  form  of  a  fehite 
rider  upon  a  black  steed,  and  this  spectre  was  seen  for 
some  time  in  the  sky,  or  upon  any  pale  ground  lo  which 
the  eye  was  directed." 

MtssVillers  here  remarked  that  "she  had  a  distant 
recollection  of  a  somewhat  similar  appearance  having  been 
recorded  by  Goethe."  * 

Mr.  Seymour  added  that  "from  the  same  cause  a 
devotee  before  an  image  might  see  its  spectral  form  which- 

•  Tho  ■ppearenca  referred  to  is  thus  defcribcd  by  Goethe,  in  hiH 
work  on  colours : — "  Afl  It  vBa  grovring  twilight,  a  blaeli  poodle  nui 
by  my  window  in  the  Btceet,  and  drew  a,  clear  shining  BppEttranoe 
after  him  ;  the  nndeflned  iraiige  of  bis  poBsing  form  remainiiig  in  Ihe 
tyt."  According  to  hia  own  acknawledgment,  this  optica)  illusion 
had  Buggested  (he  introduction  of  the  bhick  dog  in  his  poem  of  FaoBl, 
In  which  it  is  described  "  M  tanging  through  the  com  and  stubble, 
with  a  line  of  fica  following  upon  his  track." 

2   C   2 
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•nr  Mwj  Iw  tatmeA  lis  cjci ;  «r  be  ttdgkt  see  a  luminous 
bwdcr  uaaaid  tke  b«Ml  of  tke  Mint." 

>*  Tfaki  1  on  radiljr  bdieve,"  obeerred  ihe  major :  "  in 
Ike  timiMtrT  (we  dw  wfftmntKt  voaU  arise  from  Suaxs- 
nwt,  IB  ibe  hner  fra«  Stmalttatam*  conlraft. — It  ia 
gnti^ixig  tu  nfaeerre  to  irinl  an  extcnaTe  niuge  of  wb* 
jects  tins  mpfmreinlT  triTial  fiict  is  applicable  " 

»  But  let  m  t«an  lo  dte  object  of  the  Thaumatrap^" 
aid  Mr.  Seymour. 

"  B«iu)ld  ! "  Mdiinoed  be,  "  tbe  Trojan  ebips  1 " 

"Ay,  ay,  siue  enousli,"  said  tbe  v'icar;  "but  let  m6 
see,  are  tbeir  forms  according  to  ancieal  authority  ?  Toy 
vf-U  indeed.  Mr.  Seymour;  very  well:  ibe  poops  bave 
tbe  beud  i-o  accurately  ije:«ribe<l  hy  Ovid  and  Virgil'^ 
'  ptipprujUt  TtrirTVtey  as  tbe  poet  bas  it  And  there  is  tbe 
triiiMi ;  but  U  its  siie  in  proportion  to  tbe  vessel  ?  Yes,  Mr, 
you  are  doubtless  correct,  tlie  figure  is  generally  repre- 
»eDted  of  considerable  magnitude  on  aaciem  medals ;  and 
Siliui  Italicns,  if  my  m«uorj-  genes  me.  alludes  to  tba 
weight  of  the  imag«  bating  on  some  occasious  cootributed 
to  the  wreck  of  the  vessel." 

''  Sfun  tbem  round."  eaid  Mr.  Seymour. 

Tbe  vicar  complied ;  exclaiming  at  the  saine  moment, 
■■'  \'o»  ite  goiula.  lie  dea  pelagi.'  They  are  positively 
converted  into  sea-nymphs.  *  MirUtiU  monstmm  I '  "  cried 
Mr.  TwaddleloD. 

"  Here  is  another  classical  device  ;  the  representation  (rf* 
Eurydice,  asshe  fell  lifeless  at  the  moment  Orpheus  turned 
roimd  to  gaze  on  her,"  sfud  Mr.  Seymour. 

'■Channing!  charming'  I  perteive  that  it  isacopyfrom 
the  splendid  print  of  Didot  in  the  Paris  edition  of  ViigU." 

"  Turn  it  round,  vicar." 

'*  See  !  see  !  she  revives,  she  opens  her  eyes,  and  throvra 
her  arms  arounil  the  neck  of  her  frantic  lover.  Truly,  Mr. 
Seymour,  this  is  o-  most  interesting  toy,"  said  Mr,  Twad- 
dletoB, 


Mr.  Seymour  here  observed  that  he  had  written  an 
epigram  to  accompany  the  subject  they  had  juat  witnessed, 
and  he  trusted  that  he  had  given  to  it  a  classical  turn. 

"  By  all  means  read  it ;  the  subject  admits  of  much 
classical  decoration,"  observed  the  vicar. 

Louisa  received  the  epigram  from  the  hands  of  her 
father,  and  read  as  follows : — 


It  eoiild  not  be  expected  iJiat  Mr.  Twadtlleton  .should 
have  admired  lines  bo  burdened  with  puna ;  but  he  quietly 
observed,  "  I  should  have  preferred  a  quotation  from  the 
fourth  Geoi^c,  so  beautifully  descriptive  of  the  fable." 

The  next  card  tliat  was  presented  for  inspection  ex- 
hibited the  metamorphosis  of  Daphne  into  a  laurel.  As 
the  figure  revolved,  the  leaves  were  seen  sprouting  from 
her  fingers,  and  her  arms  lengthening  into  branches. 

"Come  now,"  said  Mr.  Seymour,  "let  us  exhibit  the 
figure  which  has  l>een  designed  at  my  request :  the  change 
which  it  will  undei^  during  its  revolution  may,  I  trust, 
on  some  day  be  realized  ;  I  only  regret  that  it  is  not  in  my 
power  to  give  the  vicar  so  good  a  turn." 

"  Really,  if,  like  Crambe  in  Martinus  Scriblerus,  thou 
hadst  a  word  for  every  day  in  the  year,  I  should  certainly 
say  that  you  were  this  day  under  the  dominion  of  the  word 
ft<ra." 

"  Tou  know  this  resemblance,"  smd  Mr.  Seymour,  as 
he  showed  the  figure  painted  on  one  side  of  the  card  to  his 
daughter. 

"  It  is  the  vicar !  "  exclaimed  Louisa. 

It  was,  indeed,  a  portrait  of  that  most  excellent  cha- 
racter, represented  in  the  costume  in  which  he  usually 
appeared. 

"  Turn  it  round,"  said  Mr.  Seymour. 

Louisa  twirled  the  cord,  and  t\ie  eSeW.  qS.  fefe  ■^' 
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was  W  convert  the  humble  vicar  into  the  dignified  bishop  s 
his  meagre  form  was  instantly  changed  into  a  corpu- 
lent figure,  which  was  still  further  inflated  by  the  addi~ 
tion  of  tlie  episcopal  robes  and  lawn  sleeves,  while  his 
angular  features  were  softened  by  the  graceful  curves  of  an 

"  I  will  give  you  a  motto  for  it,"  said  the  major,  "  and 
may  it  be  prophetic  I^rapid  prbfekment." 

"  1  will  now  show  you  the  improvement  which  has  berai 
effected  in  the  construction  and  use  of  this  toy,"  said  Mr. 
Seymour.  "  It  consists  in  altering  the  axis  of  rotation 
while  the  card  is  in  the  act  of  revolving,  in  order  that  the 
images  on  its  oppoaile  sides  may  be  brought  into  different 
positions  with  respect  to  each  other." 

"  There  cannot  be  any  doubt  that  such  would  be  the 
effect,  were  it  possible  to  change  the  asis  in  tlic  way  you 
propose:  but  how  is  this  to  be  effected?"  asked  the 
vicar. 

"  At  first  I  attempted  to  produce  the  change  by  the 
addition  of  several  other  strings,  but  I  soon  found,  that,  in 
order  to  avail  myself  of  this  expedient,  I  should  be  obliged 
to  stop  the  card  before  I  couid  alter  the  axis ;  whereas 
my  great  object,  as  I  have  just  stated,  was  to  produce  the 
change  while  the  card  was  in  the  act  of  spinning,"  an- 
swered Mr.  Seymour. 

"  Ani!  I  shrewdly  suspect  that  snch  must  necessarily 
be  the  case,  adopt  whatever  expedient  you  may,"  observed 
the  major. 

"  No  indeed  ;  I  have  at  length  succeeded  to  my  entire 
satisfaction,  and  that  too  by  a  most  simple  scheme,  after 
having  tried  without  success  many  very  complicated  con- 
trivances." 

The  party  were  very  desirous  of  witnessiiig  the  triumph 
of  skill,  and  Mr.  Seymour  produced  the  card  with  its 
appendages,  of  which  we  shall  here  present  our  readras 
with  an  engraving ; — 


Iq  all  respects  the  card  is  constnicted  like  the  common 
Thaumatrope  ;  the  subject,  it  will  be  perceived,  ia  that  of 
a  man  drinking-,  the  bottle  being  placed  on  one  side,  and 
the  head  ou  the  other ;  upon  revolving  the  card,  in  the 
ordinary  maoaer,  the  two  images  will  appear  together  as 
represented  in 


The  improvement  consists  in  inserting  in  one,  or  if  a 
still  greater  change  be  desired,  in  both  sides  of  the  card, 
two  strings,  as  seen  in  fig.  1 ;  viz.  a  d  and  a  r,  which, 
united  at  a,  form  a.  common  string  for  twirling  the  card. 
The  cord  a  d  is  elastic,  while  the  string  A  E  is  incapable  of 
being  stretched.  If,  therefore,  while  the  card  is  in  the  act 
of  spinning,  the  cord  A  d  be  pulled  with  an  increased  force, 
it  wiJl  take  the  position  s  c,  while  the  inelastic  string  a  e 
will  at  the  same  lime  assume  that  of  E  c.  The  conse- 
quence of  which  will  be  that,  instead  of  the  card  spinning 
on  the  axis  in  the  direction  a  b,  it  will  now  spin  on  thai 
which  is  in  the  direction  c  b,  and  we  shall  accordingly  see 
the  images  on    the  opposite  sides  of  the  card  in  different 
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positions  wiih  respect  to  eacli  other ;  at  c 
bottle  will  be  seen  in  the  hand  of  the  drinker  as  repre- 
ted  in  fig;.  2,  and  in  the  next  at  his  mouth,  tis  shown  in 
the  cut  below ; — 


while,  by  alternately  tightening  and  relaxing  the  string', 
the  figure  will  be  seen  in  the  very  act  of  raising  and  lower- 
ing the  bottle. 

Mr.  Seymour,  having  explained  the  principle  of  hia  im- 
provement, as  we  have  above  related,  proceeded  to  exem- 
plify it  by  a  series  of  difl^erent  subjects.  We  shall  select 
two  or  three  of  them  for  ihe  sake  of  LUustration.  A  card, 
with  a  jockey  on  one  side  and  a  horse  on  the  other,  on 
spinning  round  presented  the  combined  figure  ;  upon  tight- 
ening the  string,  in  the  manner  we  have  described,  the  card 
changed  its  axis,  without  the  slightest  halt  or  hesitation 
in  its  rotation,  and  the  rider  wa«  in  an  instant  canted 
over  the  head  of  his  charger;  in  a  moment,  however,  he 
appeared  remounted ;  afl;er  which,  by  pulling  the  string 
with  different  degrees  of  force,  he  was  made  to  aland  an 
the  saddle,  and  to  exhibit  a  number  of  difierent  move- 
ments. 

The  figure  of  an  Indian  juggler  was  represented  in  the  act 
of  throwing  up  two  balls;  on  spinning  the  card,  and  at  the 
same  lime  altering  the  position  of  the  circle,  in  the  manner 


already  describetl, 
visible. 


three,   and   afterwards  four,   became 


two  of  the  balls  on  the  r 


the  card  revolved  upon  its  original  axis, 


side  coincided  with  the  two 


painted  on  the  front,  so  that  during  the  revolution  they  fell 
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H  upon  the  same  spot  on  the  retina,  and  therefore  produced 
F  a  single  impression ;  but  as  aoon  as  the  position  of  the  card 
VBA  clianged,  these  spots  were  brought  upon  difierent 
points,  and  consequently  produced  separate  and  independent 
images.  By  alternately  tightening  and  relaxing  the  strings, 
the  balls  were  seen  in  motion,  arising'  from  and  falling  into 
the  hand  of  the  juggler. 

The  next  subject  which  we  shall  describe  produced  a 
considerable  degree  of  merriment.  The  vicar  inspected  the 
drawing,  and  observed  that  he  saw  a  pulpit  placed  on  the 
banks  of  a  pond  ;  the  card  was  made  to  spin,  when  a  tailor 
waa  seen  haranguing  from  the  former,  and  a  goose,  at 
the  same  instant,  fluttering  over  the  water.  The  circle 
was  now  suddenly  shifted,  and  the  vicar  was  desired 
to  state  what  he  saw  : — "  Why,  bless  me !  "  exclnimed  Mr. 
Twaddleton,  "  the  tailor  is  justly  served  ;  he  is  ducked  in 
the  pood,  while  the  goose  has  taken  his  place  in  the 
pulpit." 

Fearing  that  we  may  have  exhausted  the  patience  of  our 
reader,  we  shall  only  relate  one  more  example.  It  was  a 
Turk,  who,  by  means  of  the  expedient  we  are  Ulustrating, 
was  made  to  di^w  his  sabre,  and  cut  off'  the  head  of  his 
antagonist,  which  immediately  fell  into  the  hands  of  the 
decapitated  person,  who,  like  St.  Denys,  appeared  as  if 
walking  off  with  perfect  indifference. 

I"  You  must  admit  that  these  effects  are  no  less  novel 
than  they  are  extraordinary,  and  that  they  are  capable  of 
almost  endless  variation,"  said  Mr.  Seymour. 
"I  admit  it  all,"  replied  Mr.  Twaddleton,  "and  I  have 
only  to  express  a  hope  that,  amidst  all  your  improvements, 
you  will  never  lose  sight  of  your  first  and  most  laudable 
design,  that  of  rendering  your  toy  subservient  to  classical 
illustration :  your  triumph  will  then  be  complete,  and  I 
shall  willingly  acknowledge  that  there  is  not  only  philoso- 
phy but  literature  in  your  sport." 

"  I   must  not  quit  this  subject,"   said   Mr,  Seymour, 
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ad]  I  have  e:chibite<l  another  toy,  which,  like  the 
ThMunntrope,  is  indebted  for  its  effect  to  the  optical  piin- 
ciple,  which  I  trust  is  now  well  understood  by  all  preseat, 
vB.  that  an  impression  made  on  the  retina  lasts  for  a  eer~ 
laia  prriod  after  the  object  itself  has  been  wilhdrawn." 

The  annexed  woodcut  represents  the  instrument  to 
which  Mr.  Seymour  alluded. 


t  conHiHts  of  a  disc  of  blackened  tin  plate,  which  is  luade 
to  revolve  on  its  anis  in  the  manner  above  exhibited.  A 
narrow  opening  extends  from  the  circumference  to  the 
ceDtre  as  seen  at  a.  If  a  device  of  any  liinil,  as  a  star 
(which  for  increasing  the  beauty  of  the  experiment  ought 
to  be  transparent  and  illuminated  with  a  lamp),  be  placed 
behind  the  disc,  it  is  evident  that,  as  long;  as  the  circle 
remains  at  rest,  no  other  part  of  the  figure  can  be  visible 
than  that  which  is  immediately  behind  the  slit  A,  but  the 
instant  it  is  put  into  rapid  motion  the  whole  of  the  star 
will  be  seen,  as  exhibited  in  figure  b. 

Mr,  Seymour  observed  that  the  explanation  of  the  phe- 
nomenon was  obvious ; — each  successive  portion  of  the 
figure  seen  through  the  opening  remains  on  the  eye  until 
Ike  circle  has  completed  its  entire  revolution. 
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"  This  experiment,"  continued  Mr.  Seymou 
of  a  very  curious  modification,  which  I  shall  n 
to  exhibit." 

Three  coloured  wafers  were  then  placed,  at  equal  dia* 
taneea  from  each  other,  on  the  disc,  and,  the  instrument 
having  been  arranged  before  a  loobing'-^Iass,  the  part^ 
B  desired  to  observe  the  reflected  image  as  the  circle 
revolved. 

"  The  wafers  are  blended  into  one  continuous  zone," 
observed  Mrs,  Seymour. 

"  To  be  sure,"  said  Louisa ;  "  upon  the  same  principle 
that  the  ignited  stick  appears  as  a  fiery  circle." 

"  It  would  be  very  strange,  after  the  different  experiments 
we  have  seen,  if  we  were  not  able  to  esplaia  the  present 
appearance,"  observed  Tom. 

"  The  fiery  circle  produced  by  the  revolving  stick  is  a 
much  better  illustration  of  the  principle ;  I  do  not  see 
what  object  Mr.  Seymour  has  in  thus  multiplying  his 
esrperimenla,"  said  the  vicar. 

"Gently,  if  you  please,  Mr.  Twaddleton,  and,  before 
you  fevour  us  with  your  criticism,  wait  until  I  have 
concluded  my  experiment.  You  have  seen  tliat  the  re- 
jected image  of  the  revolving  wafers  appears  as  a  con> 
tinuous  zone,  and  you  have  very  correctly  explained  th6 
reason  of  sucli  an  appearance ;  but  I  must  now  request  you  to 
inspect  the  reflected  image  through  the  slit  in  the  disc,  as 
it  revolves,  and  say  what  new  effect  you  observe." 

'■How  very  strange  1"  exclaimed  Tom;  "I  see  the  three 
-wafers  very  distinctly,  and  perfectly  at  rest." 

"Impossible!"  exclaimed  the  vicar:  "let  me  have  a 
peep.  Why,  I  declare  they  appear,  as  you  say,  stationary, 
^though  I  know  them  to  be  in  rapid  motion ;  as  sure  as 
iftte  I  shall  become  a  Cartesian." 

The  major,  Louisa,  and  Mrs.  Seymour  were  all  equally 
Burprised,  and  incapable  of  giving  any  explanation  of  the 
phenomenon  they  liad  witnessed. 
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"Let  us  remember,"  said  Mr.  Seymour,  "that,  iu 
viewing  the  image  Uirough  the  slit  iu  tlie  revolving  disc, 
we  catoli  but  a  momBntary  glance  as  it  passes  before 
the  eye,  and  that  the  image  thus  produced  on  the  retina  is 
retained  until  the  next  revolution  again  iiringa  the  slit  into 
e  position.  Now  it  is  evident  that,  before  the  eye 
can  aacerUin  a.  body  to  be  in  motion,  it  must  observe  it  in 
e  portions  of  time,  in  order  to  compare  its 
change  of  place;*  but  in  the  experiment  under  consi- 
deraiiou,  tJie  glance  is  momentary,  the  wafer  is  no  sootier 
seen  than  it  passes  atvay ;  its  figure  alone  is  impressed  upon 
the  retina,  and  this  impre»^ion  is  continued  without  any 
(Uiange,  until  the  circle  completes  its  round,  and  conse- 
quently  the  im^e  must  appear  at  rest." 

"  I  understand  you  ;  the  figure,  but  not  the  motion,  of  the 
waier,  is  discernible  in  the  short  period  during  which  it  is 
visible  through  the  slit,"  observed  the  vicar. 

"  I  lately  witnessed  a  beautiful  illustration  of  this  subject 
at  the  Royal  Institution,"  said  Mr.  Seymour.  "A  number 
of  ct^ed  wheels,  cut  out  of  pasteboard,  were  set  in  motion 
in  a  perfectly  dark  room,  when  occasional  flashes  of  light 
from  an  electric  battery  displayed  their  forms  most  dis- 
tinctly, and  yet,  although  whirling  round  at  the  time,  they  ap- 
peared to  t!>e  spectator  as  motionless  as  so  many  solid  blocks 
ofmarble.'t'  In  likemanner,  iuastorm  during  thedarkness 
of  midniglit,  the  rolling  ahip  and  waves,  when  rendered 
visible  by  flashes  of  ligljtuiug,  will  appear  as  completely  at 
rest  OS  a  representation  of  them  upon  the  canvass.  So 
again,  in  viewing  a  fountain  in  full  play,  the  eye  sees  only 
a  clouded  mist  issuing  from  the  Jet :  but,  if  iu  the  dark 

*  "  Out  fcnovrtedge  of  motion  is  a  deiluctioD  of  reuBOniiig,  not  a 
porceplion  of  aenee  ;  It  ia  derived  from  the  comparison  of  two  posi- 
tions ;  the  idea  of  a  change  of  place  Is  the  regult  of  that  compariwn 
■ttaiaed  hj  a.  short  proceia  of  reasoning."— Lorci  Bnmghani. 

t  Since  the  last  edition  of  this  work,  Mr.  Talbot  has  very  ingeni- 
oaaly  erailed  himself  of  the  phenomenon  for  obtaining  instantaneons 
photogenic  jm^cs  of  bodiei  iu  TQipid.mQiiui 
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we  cause  a  succession  of  electric  sparks  to  follow  each 
other  at  short  intervals  of  lime,  we  shall  at  once  perceive 
that  this  cloud  cutisista  of  distiuct  drops  of  water.  These 
successive  drops,  when  seen  in  one  continued  light,  follow 
each  other  so  quickly,  that  the  eye  recetvea  new  impressions 
before  the  previous  oues  are  extinguished, and  henceamass 
of  confusion;  whereas,  in  the  instantaneous  light  which  is 
shed  by  electricity,  each  impression  stamps  its  image  before 
the  succeeding  one  can  interfere  with  it,  and  a  pause  is 
afforded  for  the  exercise  of  distinct  sensation.  I  may  at 
some  future  time  extend  this  interesting  subject  by  exhibiting 
some  optical  illusions  produced  by  the  revolution  of  wheels 
in  different  directions  and  at  different  velocities,  for  the 
knowledge  of  which  we  are  indebted  to  Mr,  Faraday  ;* 
and,  in  mentioning  that  distinguished  philosopher,"  added 
Mr,  Seymour,  addressing  himself  more  particularly  to  the 
Ticar,  "  I  cannot  avoid  remarking,  that,  if  Philosophy 
in  Sport  can  be  made  Science  in  Earnest,  the  juvenile 
lectures  delivered  by  that  professor  have  established  the 
converse  proposition,  that  the  sternness  of  Science  may  be 
relased  into  the  engaging  aspect  of  Sport." 

■'Before  quitting  this  subject,"  continued  he,  "  T  have 
yet  another  toy  in  store  for  your  amusement ;  it  is  founded 
upon  the  optical  principle  which  I  have  every  reason  to 
believe  you  now  thoroughly  understand."  A  square  box 
was  then  produced  containing  a  number  of  card  discs,  the 
edges  of  which  e^iiihiteii  a  series  of  notches  corresponding 
with  the  figures  delineated  on  their  mar^ns.  That  the 
reader  may  belter  understand  their  construction,  as  well  as 
the  explanation  of  Mr.  Seymour,  the  foUowing  representa- 
tion has  been  introduced. 

.  "  To  exhibit  the  magical  effects  of  this  toy,"  said  Mr. 
Seymour,  "  I  will,  by  means  of  the  spindle  to  which  it  is 
attached,  cause  it  to  revolve  rapidly  before  the  looking- 
glass,  and  you  shall  view  the  reflection  through  the  openings." 
•  Soe  Journal  of  the  KojilluBlit\ifion,'Sa.'l.- 


Each  member  of  the  party  obeyed  in  succession  the 
direclion  tbus  given,  and  severally  expressed  the  great 
astonishment  they  felt,  at  observing  the  ligures  in  constant 
motion,  and  exhibiting  the  most  grotesque  attitudes, 

"  Now,"  said  Mr.  Seymour,  "  attend  to  my  explanation. 
Each  figure  is  seen  through  tlie  aperture,  and  as  it  passes 
and  is  succeeded  in  rapid  succession  by  another  and 
another,  differing  from  the  former  only  in  attitude,  the  eye 
is  cheated  into  the  belief  of  its  being  the  same  object  kuc- 
ceasively  changing  the  position  of  its  body.  Consider  what 
takes  place  in  an  image  on  the  retina  when  we  actually 
lan  in  motion  ;  for  instance,  a.  man  jumping 
gate :  in  the  first  moment  he  appears  on  the  ground, 

the  next  his  legs  are  a  few  inches  above  it,  in  the  third 
they  are  nearly  on  a  level  with  the  rail,  in  the  fourth  he  ia 
above  it,  and  then  in  the  successive  moments  he  is  seen 
descending  as  he  had  previously  risen.    A  precisely  similar 
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effect  is  produced  on  tiie  retina  by  the  Buecessive  substitu- 
tion of  figures  in  corresponding  altitudes,  as  seen  through 
the  orifices  of  the  revolving  disc ;  each  figure  remaining 
on  the  retina  long  enough  to  allow  its  successor  to  take  its 
place  without  on  interval  that  would  destroy  the  Ulusion." 

"  Nothing  can  be  more  satisfoctoiy  than  your  explana- 
tion of  this  very  extraordinary  toy,"  observed  the  vicar. 

^'  I  am  now  about  to  exhibit  what  I  consider  a  great 
improvement  in  its  construction,  inasmuch  as  we  thus  get 
rid  of  tiie  mirror,  and  enable  two  persons  to  witness  the 
deception  at  the  same  time,"  said  Mr.  Seymour.  "  For 
this  purpose  I  have  a  spindle,  at  each  end  of  which  a  diao 
is  placed,  and  which  I  hold  in  my  hand."  We  deem  it 
expedient  to  illustrate  this  arrangement  by  a  woodcut. 


"  By  revolving  the  spindle,  you  perceive  that  both  cards 
are  made  to  turn  round  with  equal  velocity.  Tom,"  said 
his  father,  "look  through  the  orifices  of  the  disc  on  my 
right  hand,  and,  Louisa,  do  the  same  on  my  lefl."  The 
children  obeyed,  and  simultaneously  espressed  their  wonder 
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at  what  they  witnessed.     "  The  figures  are  all  dancing 
cried  Tom.     "  The  horses  are  all  praucing' !  "  esclaimed 
Louba. 

'■  Yoii  have  not  yet  told  ua  the  name  of  thb  toy,"  ob- 
served the  vicar, 

''It  has  received  several  names,"  answered  Mr.  Sey- 
mour, "  as  Pkantatmascope,  Phtenakisliseope.  &,c.,  derived, 
as  you  no  doubt  perceive,  from  the  Greek."  It  is  scarcely 
necessary  to  observe  that  the  appearances  thus  produced 
may  be  infinitely  varied  :  heads  opening  their  mouths,  and 
distorting  their  countenances  ;  creeping  serpents,  and  ma- 
chinery in  active  operation,  are  amongst  the  subjects  that 
liave  excited  the  greatest  admiration. 

Louisa  here  observed,  that  she  had  lately  seen  a  most 
extraordinary  optical  illusion,  termed  ■'  Flutterittg  Hearti'' 

"  You  allude  to  the  figures,  worked  in  woreted,  on  a 
ground  of  a  complementary  colour,"  said  her  father. 

"  To  be  sure  ;  and  by  moving  about  the  tablet  before 
the  subdued  light  of  a  lamp  or  candle,  the  figures  in 
question  will  appear  as  if  in  motion,  ami  quire  free,  and 
discoimected  with  the  ground  upon  which  tliey  are  de- 
picted," answered  Louiea. 

'■  I  am  glad  you  have  directed  your  attention  to  an 
appearance  which  has  mucli  puzzled  wiser  lieads  than  our 
own,"  observed  Mr,  Seymour, 

"  I  abo  have  heard  that  some  difference  of  opinion  exists 
as  to  the  exact  cause  of  this  illusion,"  said  Miss  Villers, 
"  and  have  prepared  a  speciraen  for  your  use,  not  worked 
in  worsted,  but  painted  on  card ;  and  I  hai'e,  moreover, 
given  to  it  the  convenient  form  of  a  hand-screen,  wldch  I 
now  place  at  your  disposal." 

"Many  thanks,  my  dear  Miss  Villera." 

Mr.  Seyiriour,  in  the  evening  of  the  day,  drew  his  family 
party  around  him,  and  by  the  aid  of  a  candle  was  enabled 
to  exhibit  tlie  extraordinary  appearance  ahove  related, 

*'  Kow,"  said  he,  "  in  order  to  arrive  at  some  satisfactory 
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explanation  of  this  appearance,  let  us  alowly  and  carefally 
observe  what  takes  place.  If  we  fis  the  eye  upon  some 
salient  point  of  the  figure,  we  shall  soon  become  convinced 
that  it  does  not  actually  change  its  place,  with  reference 
to  the  coloured  ground  upon  whicli  it  is  depicted  ;  and  if, 
next,  we  notice  what  change  takes  place  on  the  surface  of 
thefigure,  as  the  Cablet  is  moved  to  and  fro,  we  shall  detect 
a  ^penumbra,'  that  is,  an  imperfectly  defined  shadow, 
Sitting  across  it.  Now  if  this  fact  be  admitied,  two  distinct 
questions  will  arise  out  of  it,  first,  how  is  the  shadow  pro- 
duced ?  and  secondly,  upon  what  principle  is  the  idea  of 
'motion  thus  conveyed  by  it? — In  answer  to  the  iirst  of 
-these  questions,  I  must  express  my  belief  tliat  it  is  a 
lingering  impression  upon  the  retina,  produced  by  that  of 
-tlje  coloured  ground,  or  that  the  colour  of  the  figure,  and 
•that  of  the  ground,  unequally  retain  their  hold  upon  the 
eye,  as  to  duration  of  lime,  and  consequently  that  one  im- 
.pression,  if  I  may  so  express  it,  overlaps  the  other." 

"  After  your  explanation  of  the  retention  of  an  image 
'for  several  seconds  by  the  eye,  I  think  I  can  comprehend 
your  meaning,"  said  Miss  Villers. 

"Well,  if  this  be  granted,  I  think  I  can  convince  you, 
by  ocular  demonstration,  that  the  transit  of  a  shadow  over 
an  illuminated  suriace  will  have  a  tendency  to  produce 
apparent  motion."  So  saying,  Mr.  Seymour  proceeded, 
with  lamp  in  hand,  to  the  marble  bust  of  Newton,  that  was 
,  mounted  on  a  [ledestal  iu  a  corner  of  his  library,  and  on 
slowly  moving  the  light,  in  different  directions,  before  it, 
the  whole  party  acknowledged  that  the  countenance  eer- 
lairdy  became  apparently  animated  by  varied  and  clianging 
expressions. 

The  party  now  dispersed,  not  less  gratified  than  they 
hod  been  instructed  by  the  lesson  they  had  received. 

The  mighty  magician  of  the  North  has  compared  ijie 
course  of  a  narrative  to  the  progress  of  a  stone  rolletl  down 
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hill  by  an  idle  truant  boy,  "  wkicb  at  firal  moveth  slowly, 
avoiding  by  inBection  every  obstacle  of  the  least  import- 
ance ;  but  when  it  baa  attaineii  its  fail  impulse,  and  draws 
near  the  conclusion  of  its  career,  it  smok«  and  thunders 
down,  makiog  a  rood  at  every  spring-,  clearing  hedge  and 
ditch,  like  a  Yorkshire  huntsman,  and  becoming-  moBt 
furiously  rapid  in  its  cour^  wh«i  it  is  nearet'l  to  Imng- 
consigned  to  rest  for  ever.  Even  such,"  says  he,  "  is  the 
course  of  a  oarrative ;  the  earlier  events  are  studiously 
dwelt  upon  i  but  when  the  story  draws  near  its  close,  we 
hurry  over  the  circumstances,  however  important,  which 
your  imagination  must  liave  forestalled,  and  leave  you  to 
suppose  those  things  which  it  would  be  abusing  yoor  pa- 
tience to  relate  at  IcTigth." 

Let  the  reader  of  the  present  work  accept  this  explana- 
tion, as  an  apology  for  the  abrupt  and  rapid  manner  in 
which  we  shall  now  accelerate  our  narrative.  Since  the 
last  lecture,  our  history  has  advanced  nearly  three  weeks, 
during  which  interval  the  major  had  made  every  arrange- 
ment for  the  approaching  marriage.  It  was  finally  ^reed 
that  the  ceremony  should  be  performed  at  Ch-erton  church  ; 
and  as  the  "  happpy  couple"  expressed  a  wish  to  pass 
their  "  honeymoon  "  in  a  retired  part  of  Yorkshire,  the 
major  consented  to  postpone  his  fete  until  after  thdr  re- 
turn ;  nor  was  he  displeased  at  such  an  arrangement,  as  it 
afforded  lime  for  getting  up  his  entertainment  on  a  more 
liberal  scale  tlian  could  otherwise  have  been  accomplished, 
and  for  inviting  his  numerous  friends  to  attend  it.  We 
shall  now  avail  ourselves  of  that  peculiar  Lethean  projjerty 
which  has  been  often  ascribed  to  the  pen  of  the  author,  and 
commit  the  reader  to  the  arras  of  Morpiieus,  where  it  is  o<ir 
intention  that  he  shall  remain  until  the  morning  of  the 


Reader,  awake  !  the  sun  has  risen,  and  Nature  is  robing 
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herself  in  her  most  gorgeous  apparel  for  the  approaching 
ceremony ;  the  family  of  the  Lodge  have  been  already 
roused  from  their  slumbers  by  tiie  attendance  of  miustrels, 
whom  the  vicar  had  directed  to  salute  the  bridal  party  at 
break  of  day.  But  hark  !  while  we  are  thus  trifling,  the 
village  of  Overton  is  in  a  bustle ;  the  marriage  ceremony 
is  over ;  the  bells  of  the  church  are  ringing  right  merrily 
their  festive  peals;  many  a  handkerchief  in  waving  from 
the  cottage  windows,  while  the  doors  are  decorateil  with 
garlands ;  the  vicarage  is  ornamented  with  fragments  of 
Venetian  tapestry  ;  the  peasants,  dressed  in  their  holiday 
garmenla,  are  carrying  nosegays  in  their  hands,  to  present 
to  the  bride  as  an  offering  of  their  respect,  or  to  strew  in 
her  path,  as  an  emblematic  expression  of  their  wishes. 

The  party  having  reached  Osterley  Park,  we  were  pro- 
ceeding to  describe  the  banquet  which  had  been  prepared, 
and  the  various  devices  and  emblems  with  wjiich  it  had 
been  decorated,  under  the  classical  direction  of  the  vicar, 
when,  alas !  our  publishers,  like  the  harpies  of  old,  «nes- 
pectedly  pounced  upon  us,  and  warned  us  from  the  feast — 
"  diripiuntque  dopes,"  as  Virgil  has  it. 

"  Tou  have  already  exceeded  the  prescribed  limits — you 
must  close  the  scene — remember  that  you  have  engaged 
to  condense  the  work  into  one  volume,"  said  they.  We 
remonstrate,  but  in  vain.  We  request  bul  a  few  pages,  in 
order  tliat  we  may  give  our  charaters  a  dramatic  exit ;  but 
they  reply  to  us  in  the  words  of  Sneer  in  the  Critic,  "  0 
never  mind  1  so  as  you  get  them  off  the  stage,  I'll  answer 
for  it  the  reader  won't  care  how." 

You  see  then,  gentle  reader,  how  vain  it  would  be  to 
struggle  agiunst  such  arbitrary  and  tasteless  masters ;  we 
shall,  therefore,  without  any  fiirther  apology,  ring  the 
manner's  bell  and  drop  the  curtain. 
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A  uoMTH  hod  nearly  elapsed  since  the  bridal  pair  hai^ 
quitted  Overton  ;  luid  duriug  this  period  the  greatest  acti- 
vity had  been  displayed  by  the  itinerant  corps  of  Momus, 
under  the  superintendence  of  tlieii  manager,  Ned  Hopkins. 
The  various  show-booths  had  been  erected  by  Iheir  re- 
spective owners  with  an  expedition  that  might  liave  put 
many  a  prouder  architect  to  bhame :  the  marquees  and  the 
temporary  rooms  had  been  completed  under  the  manage- 
ment of  Tom  Plank  ;  and  for  those  whose  appetite  might 
hold  precedence  of  the  senses  of  sight  and  hearing,  ample 
funds  of  gratification  had  been  provided  by  the  accomr 
plished  hostess  of  the  "  Bag  of  Nails,"  whose  grim  troop  of 
kettles  and  stewpans  had,  during  tlie  whole  of  the  week, 
been  chirping  and  chuckling  over  tlie  kitchen  range  until, 
for  lack  of  rest,  ila  very  cheeks  had  cracked  from  yawning. 
The  numerous  friends,  who  had  responded  to  the  joint 
invitations  of  the  M^or  and  Mr.  Seymour  were  fast 
arriving.  Amidst  an  assemblage  ttf  fashionables  from  Bel- 
gravia,  and  the  elite  of  the  county,  were  lo  be  seen  a.  motley 
display  of  discordant  spirits.  Foremost  in  tlie  field  were 
the  military  friends  of  the  major,  who,  in  these  piping  times 
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of  peace,  despairing  of  a  glorious  iDartyrdoin  from  shells 
and  cannon,  were  e'en  conlent  to  lay  siege  to  tlie  major's 
well-stored  pantry, — to  be  blown  up  with  ragouts  and 
turtle,  fired  by  Burgundy,  and  bombarded  by  Champagne 
corks,  under  the  command  of  their  old  and  gallant  com- 
rade. Then  came  Members  of  Parliament,  broken  down 
by  the  weighty  cares  of  leg^islation ;  poets  reduced  to  a 
"caput  morfwaffi,"  by  a  species  of  spontaneous  combustion  ; 
novelists  driven  wild  by  the  creations  of  a  distempered 
&ncy ;  Cambridge  wranglers  so  attenuated  by  mathematical 
abstractions  as  to  have  become  as  angular  as  their  diagrams 
of  demonstration  ;  etymologists,  whose  small  and  mole-set 
eyes  gave  token  of  their  obscure  and  toilsome  calling :  then 
succeeded,  as  if  in  pleasingand  strikingcontrast,  arubicund 
party  of  geological  tourists,  radiant  with  the  healthful  glow 
of  the  mountain  breeze,  with  hammers  in  hand,  as  if  pre- 
pared 10  knock  the  world  about  the  ears  of  those  who  dis- 
puted their  sovereignty  over  the  universe ;  and,  last,  though 
very  far  from  the  least  attractive  part  of  this  assemblage', 
came  pale-faced  but  limber-tongued  lawyers,  who,  having 
thrown  off  (heir  cares  with  their  wigs,  and  plunged  their 
briefs  in    the    Lethe  of  a   long  vacation,   had  joyfully  J 

accepted  the  hospitality  of  Osteriey  Park,  as  an  agreeable  1 

and  seasonable  recreation :  but  as  taciturnity  and  quiescence  I 

do  not  constitute  the  characteristic  elements  of  a  lawyer's  1 

holiday,  let  not  the  reader  conclude  that  they  abandoned  1 

their  controversial  tendencies ;  but,  on  the  contrary,  let 
him  admire  that   harmonious  adjustment   by  which   the  ■ 

moral  world  is  regulated  ;  let  him  acknowledge  the  wisdom  ■ 

by  which  tranquillity  is  shed  over  such  wild  spirits,  and  a  I 

vent  or  safety-valve  provided  for  the  escape  of  that  high-  M 

pressure  of   pugnacity,   which,   no  longer  expended    in  ■ 

actuating  the  wheels  of  the  law,  might  have  occasioned  " 

the  most  direful  explosions,  had  it  not,  like  the  electricity 
of  the  thunder-cloud,  found,   if  not  a  silent,  at  least  a  J 

I    harmless  conductor. — It  is  to  be  deeply  regretted  that  a  J 
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reporter  had  not  been  engaged  to  chronicle  the  sayii^  and 
doings  of  tliese  iutellectual  gladiators. 

The  major  now  anxiously  awaited  the  arrival  of  every 
po9l,  in  expectation  of  a  letter  that  might  amiounce  the  day 
upon  which  Henry  Beacliani  and  his  bride  would  return  to 
Osterley  Park.  At  lengpth  the  long-anticipated  intelligence 
waa  received,  that  they  might  be  expected  at  Overton  by 
four  o'clock  on  the  day  after  the  morrow.  The  vicar  was 
immediately  sum  mooed  to  a  council,  and,  on  his  arrival, 
retired  with  the  major  for  the  purpose  of  consulting'  the 
chronicles  of  Holinshed  and  Froissart,  touching  certain 
points  of  ceremonial  that  might  guide  tliem  in  their 
arrangements  for  receiving  the  bride.  The  vicar  pleaded 
in  fevour  of  the  forms  that  were  observed  on  the  occasion 
of  the  public  entrance  of  Queen  Isabella  into  the  city  of 
Paris,  but  the  major  objected  to  the  plan,  on  account  of 
the  pageant  representing  the  siege  of  Troy ;  a  point  upon 
which  the  vicar,  as  may  be  readily  imagined,  most  perti' 
naciously  insisted  ;  so  that  the  gentlemen  separated  without 
having  arrived  at  any  satis&ctory  conclusion  upon  the  sub- 
ject, and  the  question  was  transferred  to  another  jurisdiction. 
No  sooner  liad  it  become  known  that  Mr.  and  Mrs.  Beacham 
were  shortly  to  arrive,  than  the  more  respectable  yeomen 
of  the  parish  assembled  at  the  village  inn,  to  concert  a 
plan  for  receiving  them  with  all  due  honour,  when  it  was 
finally  arranged  that  the  village  should  be  decorated  with 
garlands,  and  the  maypole  erected  on  the  spot  where  its 
gaudy  streamers  had  for  so  many  ages  annually  floated  on 
the  breeze  of  spring.  It  was  further  resolved,  that  every 
person  who  could  furnish  himself  with  a  horse  should 
attend  at  a  certain  spot  by  the  hour  of  three,  in  order  to 
advance  in  procession,  and  escort  the  happy  couple  through 
Overton  to  Osterley  Park.  The  major,  upon  recdving 
these  resolutions,  issued  such  orders  as  might  be  necessary 
for  carrying  them  into  effect ;  he  also  signified  his  desire 
that  those  musicians  who  had  lately  arrived  for  the  im- 
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pending  festivities  shoulij  be  in  atteudatice  at  theplace  and 
hour  that  had  been  fixed  upon.  The  friends  of  Major 
Snapwell  had  received  their  final  directions  for  the  cere- 
monial ;  and  Overton  was  overflowing  with  visitors.  Tom 
had  also  joined  hia  fiunily  circle. 

At  three  o'clock  on  the  appointed  day  twenty  signal- 
guns  were  disciiarged  from  the  Park — the  village  bells 
struck  up  a  festive  peal — the  flag  was  Iioisted  on  the  spire 
of  the  church — and  upwards  of  forty  respectable  yeomen, 
farmefH,  and  tenants,  mounted  on  their  horses,  and  deco- 
rated with  ribands  and  flowers,  had  assembled  as  an  escort. 

The  church  clock  chimed  the  quarter-past  three,  as  the 
caniaaes  of  Major  Snapwell  and  Mr.  Seymour,  and  those 
of  their  guests,  drawn  by  highly-decorated  horses,  entered 
the  village ;  the  peasants  immediately  drew  back,  so  as  to 
form  an  avenue  through  which  the  party  might  pass,  while 
shouts  of  gladness  rent  the  air.  Each  horseman  had  pro- 
vided a  lai^e  bough  of  oak  or  elm,  so  that  the  cavalcade 
in  motion  appeared  like  a  moving  grove,  and  reminded  Mrs. 
Seymour  of  the  advance  of  "  Bimam  Wnod  to  Dunsinane," 
The  carri^^,  preceded  by  a  band  of  music,  occupied  the 
van  of  the  procession ;  then  came  about  flfly  village 
maidens,  each  carrying  in  her  hand  a  basket  of  flowers ; 
nest  followed  the  horsemen  ;  and  the  procession  was  closed 
by  a  dense  group  of  peasants,  who  had  come  from  all  the 
country  round.  The  vicar  appeared  on  horseback,  bustling 
in  all  directions,  now  conversing  with  the  major,  now  with 
Mr.  Seymour ;  at  one  time  moderating  the  pace  of  the 
horsemen,  and  at  another  keeping  back  the  pedestrians, 
whose  eagerness  lo  push  forward  created  an  inconvenient 
crowd  in  the  foremost  ranks.  Mr.  Twaddlelon  held  in  his 
right  hand  a  wand  decorated  with  ivy-leaves,  and  which 
resembled  in  appearance  t!ie  thyrsus  of  Bacchus,*  except 

•  Tbe  thyraus  was  a  speu:  entwined  n-ith  leBvea  nr  a,  Gllct,  and  eur- 
inauDtedwUb  a  fit-cone;  iadlcalivc  of  the  ancient  ciutom  of  Itavouring 
the  wine  with  a  resinaus  ingredient. 


iriJ 
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that  the  cone  on  its  nuinmit  had  been  replaced  by  a  bunch 
of  roses.  This  uas  a  classical  oouceit ;  and  Li;  fully  ex- 
plained to  the  major  the  reason  of  his  having  adopted  such 
a  device  for  his  waud  of  office. 

■'  The  rose,"  said  he,  "  was  dedicated  by  Cupid  to  Har- 
pocrates,  the  god  of  Silence,  to  engage  him  to  conceal  the 
secrets  of  Venus ;  hence  has  this  flower  been  considered  the 
symbol  of  silence ;  for  which  reason  it  was  customary  to 
hang  a  rose  over  the  banqueting- table,  to  signify  that  what 
was  there  spoken  should  be  kept  private,  or  '  under  the 
rmeC  whence,  also,  to  present,  or  hold  up,  this  flower  to 
any  person  Li  discourse,  served,  instead  of  an  admonition, 
to  intimate  that  it  was  time  for  such  person  to  hold 
his  peace.  In  like  manner,"  continued  the  antiquary, 
"  you  will  observe  that,  by  virtue  of  my  wand,  1  shall  im- 
press the  obligation  of  silence  upon  the  crowd,  and  easily 
calm  any  undue  clamour  that  may  arise." 

The  cavalcade  had  advanced  little  more  than  half  a 
mile,  when  the  major  suggested  the  propriety  of  halting 
until  his  nephew  and  niece  should  arrive;  to  this  propo- 
sition the  vicar  readily  acceded,  and  accordiijgly  issued  the 
necessary  orders. 

They  had  not,  however,  remained  stationary  above  five 
minutes,  when  a  carriage  and  four  were  seen  at  the  brow 
of  the  hill,  advancing  in  full  speed.  A  general  and  simul- 
taneous shout  burst  from  the  crowd  ;  upon  which  the  vicar 
raised  his  wand,  and  all  was  hushed.  How  far  such  an 
effect  might  be  attributed  to  the  influence  of  his  wand,  we 
shall  leave  the  sagacious  reader  to  determine ;  but  the  party 
smiled  at  so  striking  an  instance  of  classical  credulity ; 
and  Mr.  Twaddleton,  highly  gratified  by  his  triumph,  rode 
forward  to  the  chariot,  which  was  not  more  than  two 
hundred  yards  distant.  It  contained  Mr.  and  Mrs. 
Beacham,  whom  the  vicar  no  sooner  perceived  than  he 
again  raised  his  wand,  and  again  witnessed  the  influence  of 
its  spell.     The  chariot  instantly  stopped,  and,  in  the  next 
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moment,  Mr.  Twaddleton  was  seen  in  earnest  conversation 
witii  tiie  travellers.  He  infonned  ihem  that  the  group 
they  saw  was  a  cavalcade  of  Tillagers,  who  had  beeo 
awaiting  their  arrival  on  the  road,  in  order  to  escort  them 
in  rural  triumph  to  Osterlej  Park.  He  then  presented 
Mr.  Beatham  with  a  bag  of  imts,  "  that  the  bridegroom," 
as  he  said,  "  might  be  enabled  to  comply  with  the  ancieot 
Koman  custom  ■  of  throwing  nuts  amongst  the  boys  to  be 
acrambled  for ; — sparge,  marite,  naces,  as  Virgil  has  it ; — 
da  nuces  pueris,  as  Catullus  sings."  Mr.  Beacham  held 
the  vicar  in  too  much  respect  to  laugh  at  hb  eccentricities, 
and  he  therefore  accepted  the  bag,  with  a  determination  to 
gratify  bis  wishes  in  so  harmless  a  whim. 

Jerry  Styles  was  now  directed  to  forward  the  two  mes- 
sengers to  Osterley  Park ;  and  he  accordingly  opened  a 
basket,  from  which  flew  two  carrier  pigeons,  who  imme- 
diately soared  into  the  air,  and,  having  attained  their 
greatest  altitude,  and  remained  apparently  slationary  a  few 
seconds,  darted  off  in  the  direction  of  Osterley  Park ;  every 
e^e  waa  sted&stly  fixed  upon  the  birds ;  and  a  murmur  of 
satia&ction  and  wonder  ran  through  the  ranks,  as  the  saga- 
cious animals  lessened  in  the  distance.  (64.) 

The  musicians  struck  up  a  grand  march  ; — the  whole 
cavalcade  was  in  motion.  Mr.  Beacham's  chariot  had  been 
drawn  on  one  side  of  t)ie  road ;  the  carriages  and  horsemen 
proceeded  to  lake  their  stations  in  the  rear ;  tlie  company 

*  ftluij'  ressODB  have  been  aeaigned  for  this  ciutnin ;  the  more  com- 
mooty  received  apinion  is,  that  it  was  intended  as  a  token  of  the 
bridegroom  having  lefl  off  childish  diversiona,  and  entered  on  a  more 
JUB  stale  of  life  ;  whence  tmc'tuj  reiictit  has  pawed  into  a  proverb. 
This  oanjectureii  favoured  by  Cacullus: — 

"  Satis  din 

LuglstI  nuoiboB.     Lubet 

Jam  setvlre  Tlialuslo." 

We    hftVB    Blcesdy  staled    that    nuwa    were  played  with  like  onr 

naiblei ;  the  cualflm,  therefore,  might  be  intended  to  oipreis  that  the 

bridegroom  bod  deaerted  hia  playihinga. 
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ia  the  Ibrmer  kis»i)g  their  hands,  and  wai-iag  their  hand- 
ketchieb,  while  the  latter  lowered  their  blanches,  aod 
cbcered,  as  they  passed. 

The  damsels,  ia  advance  of  Mr.  lieacham's  carriage, 
opened  their  baskets,  and  strewed  the  road  with  dowers  as 
they  moved  forward. 

"  Hark ! "  exclaimed  the  major :  '■  the  pigeons  have 
urived  at  the  park,  and  my  orders  have  been,  failhtully 
obeyed :  they  are  firing  a  salute." 

"  And  it  has  been  heard  at  the  village,"  Baid  the  vicar ; 
"  for  the  bells  have  just  commenced  their  peal  of  welcome." 
But  we  are  eshaustiug  the  padence  of  our  readers  with  the 
details  of  a  ceremony  in  which  it  is  very  probable  they  may 
feel  but  little  interest ;  although  we  freely  confess  that,  to 
ourselves,  few  pag-eants  have  such  attractive  charms  as 
those  innocent  and  simple  manifestations  of  genuine  feeling" 
which  are  to  be  met  with  in  rural  life,  where  the  heart  has 
not  yet  been  chilled  by  tliat  benumbing  influence  which  baa 
been  termed  "  the  progress  of  civilisation ;"  and  which  has 
exchanged  the  free  and  warm  impulses  of  our  nature 
for  cold  and  studied  forms,  or  for  an  artful  display  of 
fectitious  sentiment. 

During  the  pn^ress  of  the  procession  through  the  village, 
Mr.  Beachani  had  nutbeen  unmindful  of  the  vicar's  request ; 
he  poured  a  shower  of  nuts  amongst  the  boys,  which  occa- 
sioned much  frolic  and  good-humoured  contention ;  while 
the  peasants  caught  and  cracked  them,  without  any 
suspicion  of  the  Komau  custom  they  were  assisting  to  per- 
petuate. 

Having  arrived  at  Osterley  Park,  the  horsemen  formed 
a  double  line,  through  wtiich  the  several  carriages  passed. 
The  gates  were  then  closed ;  and  the  vicar,  stepping 
forward,  thus  addressed  the  assembled  multitude : — 

*'  Well-beloved  friends  and  parishioners,  I  am  desired  by 
Major  Suapwell  to  inform  you  that  refreshments  have  been 
prepared  in  the  village,  of  which  you  may  all  partake  on 
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your  retuTD.  Your  adniUsion  into  tjie  park  this  evening 
would  interfere  with  thoEe  arrangements  whicti  are  in  pro- 
gress  for  to-morrow's  jubilee ;  let  me,  therefore,  request 
that  you  will  all  retire  peaceably," 

In  compliance  with  this  intimation,  the  whole  assembly, 

"  With  toagnes  all  lumlness,  ami  wilh  eyes  all  mirth," 

after  having  given  three  hearty  cheers,  retired  to  the 
village,  where  several  barrels  of  beer  had  been  disposed  in 
readiness  for  the  pofalion. 

The  vicar,  having  completed  his  harangue,  rejoined  the 
party  at  the  park,  where  its  hospitable  owner  had  prepared 
a  sumptuous  dinner.  It  was,  however,  proposed  that  the 
vicar,  with  the  major,  and  such  of  his  guests  aa  wished  to 
inspect  the  preparations,  should  previously  walk  round  the 
grounds.  Tom  and  his  sisters  begged  that  tJiey  might  be 
included  in  the  party ;  a  request  which  their  father  readily 
granted,  as  he  said  tliat  some  opportunity  might  occur  for 
explaining  tiie  nature  of  those  exhibitions  which  they  were 
to  witness  on  the  following  day.  The  same  feeling  induced 
Mr.  and  Mrs.  Beacham  and  several  visitors  to  join  the 
party,  hoping  that  they  also  might  profit  from  tlie  discourse 
which  Mr.  Seymour  intended  to  hold  for  the  instniclion  of 
his  children.  The  reader  will  probably  be  induced,  for 
Bimilar  reasons,  to  accompany  them.  If  he  has  attentively 
read  the  preceding  pages  of  this  work,  we  hope  he  has 
become  convinced  that  the  lessons  of  youth  may  occasionally 
convey  instruction,  as  well  as  amusement,  to  those  of  riper 

Ned  Hopkins  having  been  summoned  to  attend  the 
party,  and  receive  the  final  orders  of  the  vicar,  they  pro- 
ceeded to  the  elm-meadow,  where  the  grand  fair  was 
to  be  held,  and  in  which  were  disposed  a  long  line  of 
bootlis  for  the  motley  exhibitions  to  wliich  they  were  dedi- 
cated. 

"What  have  we  here?"  exclaimed  the  major,  aa  he 
entered  the  meadow ;  "  a  row  of  poles  I" 
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"  Ned  Hupkins,"  cried  the  vicar,  "  how  has  it  happened 
that  the  ropes  liave  not  been  affixed  to  these  poles?  Have 
I  not  said  that  every  arrangement  must  be  completed  this 
evening?  Those  poles,"  continued  tlie  vicar,  addressing 
himself  to  Major  Snapwell, ''  are  intended  for  swings,  &oib 
which  the  younj^  peasants  will,  duubtleas,  derive  much 
amusement,  while  their  sires  are  engaged,  in  the  adjoining 
field,  by  tlie  more  maaly  exercises  of  quoits,  foot-racing, 
wrestling,  hurling,  &c.  You  are,  of  course,  aware,  gentle- 
men, tliat,  in  admitting  the  swing  amongst  the  pastimes  of 
the  day,  I  have  the  support  of  classical  authority  :  its  origin 
may  be  traced  to  the  Icarian  games,  the  celebration  fit 
which  consisted  in  persons  balancing  themselves  on  cords 
attached  to  two  trees ;  or,  in  other  words,  in  swinging. 
They  were  instituted  in  commemoration  of  the  death 
of  Erigone,  who  no  sooner  discovered  the  murder  of 
Iier  father  Icarus,  than  she  piously  hung  herself  at  liis 
tomb," 

"It  is  certainly  very  curious,"  said  the  major,  "to 
observe  how  frequently  a  popular  ceremony  or  custom  has 
survived  the  tradition  of  its  origin  ;  it  is  thus,  for  instance, 
that  the  fond  mother  still  suspends  the  coral  toy,  with 
its  silver  tinkling  bells,  around  the  neck  of  her  in&jit, 
without  being  in  the  least  aware  of  the  superstitious  belief 
from  wliich  the  custom  sprang  (55);  and  I  have  little 
doubt  but  tliat  we  shall  to-morrow  hear  the  chorus  of 
'  Derry-down '  re-eclioed  by  those  wlio  probably  never 
heard  of  the  Druids,  and  much  less  of  the  choral  hymns 
with  which  their  groves  resounded  at  the  time  of  gathering 
the  mistletoe." 

"  You  need  not  go  so  far  back  as  the  Druids,"  said  Mr. 
Seymour :  "  does  not  the  housewife  place  the  poker  across 
the  grate  to  draw  up  the  fire,  without  ever  suspecting 
that  the  custom  originated  from  the  superstitious  belief 
that,  by  thus  forming  a  cross  with  the  bars,  the  fire  was 
protected  from  liie  malignant  influence  of  witches?     Then 
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again,  how  very  few  persons,  on  passing  a  barber's  pole,  are 
aware  of  its  origin  and  sigiiificance.  (58.)— But  let  us 
proceed ;  for  wliat  has  yonder  stage  been  erected  ?" 

That  is  the  hoistings,  sir,"  exclaimed  Ned  Hopkins, 
"  from  which  Giles  Gingerly,  the  celebrated  American 
Merry-andrew,  will  exliibit  his  buffoonery,  and  vend  his 
qOBtriima." 

"Hoistings!  why,  Ned,  you  pronounce  the  word  as 
though  your  mouth  had  not  yet  recovered  from  the  damage 
of  your  early  fire-eating,"  said  the  major. 

laak  your  pardon,  sir,"  answered  Ned;  "but  the  vicar's 
friend,  Mr.  Jeremy  Frybabel,  took  me  to  task,  and  insiBted 
upon  it  that  Hustings  was  a  corruption  of  Hoistings,  it 
being  a  stage  upon  which  the  actor  is  hoisted  or  elevated 
above  the  surroundiug  crowd." 
,    "  I  believe  he  is  right,"  muttered  the  vicar. 

"  Papa,"  said  Tom,  "  pray  tell  me  what  is  a  Merry- 
andrew. 

"Ask  the  vicar,"  replied  hia  father. 
■  "  The  mountebank,  who  united  the  professions  of  jocu- 
lator  and  physician,  was  of  ancient  dale,  and  during  the 
'  last  two  centuries  has  figured  away  wilJi  considerable 
success.  He  usually  appears  on  a  temporary  stage,  and 
prefaces  the  vending  of  his  nostrums  witii  a  pompous 
harangue ;  and  the  better  to  attract  the  notice  of  the  gaping 
spectators,  he  displays  some  of  the  performances  practised 
by  the  jugglers,  while  his  inseparable  companion,  the 
boudoir^  exhibits  numerous  tricks,  and  puts  the  populace  in 
good  humour  by  wit  and  raillery.  The  medical  fraternity, 
known  in  England  by  the  name  of  Merry-andrews,  and 
who  are  the  companions  of  the  mountebank,  derived  their 
foundation  from   Dr.  Andrew  Borde,  who   lived  in  the 

[reigns  of  Henry  VIII.,  Edward  VI.,  and  Queen  Mary, 
snd  was  constantly  in  the  habit  of  frequenting  fairs  and 
Inarkets,  at  which  he  harangued  the  populace :  his  s[>eeches 
were  extremely   humorous,   aud    occasioned   considerable 
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mirth;  but,  not  withstanding  the  inlkllibility  of  his  noB- 
tnuns,  like  Pantcelsus,  he  died  with  a  bottle  of  his  elixir 
in  his  pocket.  His  successors  in  the  same  Ijoe  naturally 
endeavoured  to  eraulate  the  humour  of  their  master,  and 
hence  this  whole  class  of  vagabond  tinkers  of  flesh  and 
bone  acquired  the  generic  appellation  of  Merry-andrewt" 

"And  he  was  a  punster  withal,  and  styled  himself 
Andrena  '  Pcrforatui,'  "*  said  Mr.  Seymour. 

''  At  all  erenla  that  was  a  Latin  pun,"  obserx'ed  the 
major,  "  and  therefore  I  may  presume  a  redeeming  feature 
in  the  opinion  of  the  vicar." 

"  The  origin  of  the  word  buffomt  is  curious,"  said  the 
vicar,  "  Jesters  and  clowns  in  ihe  farces  used  to  swell  their 
cheeks  with  wind,  and  then  give  each  other  a  rfap,  which 
produced  a  noise  to  the  amusement  of  the  spectators ;  and 
hence  the  term  Buffa^  being  a  word  of  corrupt  latinity  of 
the  middle  ages,  synonymous  with  Alapa,  i.e.  a  slap  on 
the  cheek. 

"And  pray  what  are  nostrums^"  asked  Louisa. 

"  '  Nostrum,'  my  dear,  signifies  our  own,  and  is  applied 
to  any  medicine  which  is  prepared  by  a  secret  process,  and 
sold  for  the  private  advantage  of  an  individual ;  but  since 
secrecy  is  never  used  ou  such  occasions  except  as  a  cloak 
for  imposture,  the  word  very  generally  conveys  an  expres- 
sion of  ridicule  or  contempt." 

The  company  proceeded  in  their  inspection, 

"What  liave  we  tliere,  Ned  Hopkins?"  said  Mr.  Sey- 
mour, as  he  pointed  to  a  booth  of  larger  dimensions  than 
those  which  surrounded  it. 

"In  tliat  booth  'the' Emperor  of  all  the  Conjurers' 
will  perform  his  wonderful  art  of  '  sleight  of  hand,' " 
replied  Ned.  "  Look  at  his  card  of  invitation,"  continued 
the  wag — "a:5-  Walk  in — walk  is— ladies  and  gen- 
tlemen. Here  are  miracles  in  any  quantity  to  bk 
8ken  por  two  fence,  and  believed  in  fok  kotuinou!" 

•  Andrew  Bored. 
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"  A  lineal  descendant  of  the  TVagetour  of  the  fourteenth 
century,"  observed  the  vicar ;  "  a  class  of  artists  who,  with 
the  assistance  of  dexterity  of  execution,  and  various  kinds 
of  machinery,  deceived  the  eyes  of  the  spectators,  and  pro- 
duced such  illusions  as  were  usually  supposed  to  be  the 
effect  of  enchantment ;  on  which  account  they  were  fre- 
quently ranked  with  magicians,  sorcerers,  and  witches. 
They  were  greatly  encouraged  in  the  middle  ages,  and 
travelled  in  lax^e  companies,  carrying  with  them  such 
machinery  as  was  necessary  for  the  performance  of  their 
deceptions." 

The  company  passed  to  the  next  booth. 
"  There,"  saiil  Ned,  "  will  be  exhibited  vaulting',  tum- 
bling, jumping  throuo^h  hoops,  balancing,  grotesque  dances 
by  the  clown,  and  dancing  upon  the  tight  rope." 

"The  tragetour  rarely  executed  thb  part  of  the  per- 
formance himself,"  said  the  vicar,  "  but  left  it  to  some  of 
his  confedeiates." 

"  And  yet  I  should  have  thought  it  the  most  profitable 
department  of  the  art,"  observed  the  major  ;  "  for  it  was 
so  patronised  as  to  secure  the  reception  of  its  professors 
into  the  houses  of  tlie  nobility.  In  the  reign  of  EJlward  II. 
a  tmubler  rode  before  the  king,  and  so  delighted  his  ma- 
jesty, that  he  rewarded  him  with  a  gratuity  of  twenty 
shillings,  a  very  considerable  sum  in  those  days." 

The  whole  party,  having  expressed  their  satisfection  at 
the  genius  which  Ned  Hopkins  had  displayed  in  selecting 
and  arranging  the  various  kinds  of  amusement,  were  con- 
ducted by  ihevicar  to  a  small  enclosure  at  a  short  distance 
from  the  tair,  which  lie  had  appropriated  to  the  youths  of 
the  village,  who  had  been  trained  to  perfumi  the  ''  Ludus 
Troja,"  according  to  the  description  left  us  by  Virgil  in    *       H 

I-  the  fifUi  ^neid.  >  I 

"  I  shall  be  curious  to  witness  the  sport,"  said  the  major;  1 

"  for  Lazius  asserts,  iu  his  commentaries  upon  the  Roman  I 

Republic,  that  the  jousts  and  tournaments,  so   much  in  I 
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&^ion  aboDt  two  or  three  hundred  years  ago,  «-ere  in- 
debted for  tlielr  ori^n  to  this  game ;  and  that  '  Touma- 
menta '  i*  but  a  corruption  of '  Tr<gamenta' " 

"Undoubtedly,"  replied  the  vicar;  "and  the  learned 
and  noble  Du  Fresiie  entertains  the  «arae  opiuion  :  by  some 
the  word  has  been  derived  from  the  French  learner,  t 
turn  ruund  wilii  agdity  :  yet  llie  exercises  have  so  much 
reseiublauce,  ^  to  prove  the  one  on  imitation  of  the  other." 

"  I  am  pleaael  to  liml  that  the  vicar  has  not  been 
frigliteutNl  out  of  his  propriety  by  the  '  Peace  Congret 
who,  in  fear  of  creating  a  future  race  of  Rolandos,  have 
denounced  the  introduction  of  warlike  toys  into  the  play- 
-grouud.  I  see  yonder  is  Puuch,"  continued  the  gallant 
major :  "  all  these  preparations  are  highly  laudable,  axA 
will,  no  doubt,  afford  satisjactioti  to  the  speciatora,  for 
whose  amusement  tliey  have  been  designed  ;  but  there  are 
other  senses,  besides  the  eye  atid  ear,  to  be  gratified  upon 
this  occasion.  I  have  not  yet  observed  any  arrangements 
for  the  dinner." 

"  Fear  not,  major ;  the  awning  which  has  been  erected 
for  that  purjwse  is  within  siglit :  observe  you  not  the  ban- 
ners which  are  floating  yonder?  "  said  the  vicar. 

"  Ay,  ay,  to  be  sure  I  do ;  and  let  me  tell  you  that 
you  have  taken  up  a  very  snug  poeittou." 

Tables  had  been  arranged,  under  an  awning  of  canvaBB, 
in  the  form  of  a  cross,  and  were  capable  of  accommodating 
about  two  hundred  persons.  On  a  platform,  somewhat 
elevated,  was  another  table  appropriated  to  the  major  and 
his  guests,  on  which  covers  were  laid  for  forty. 

"  You  perceive,  major,"  said  Mr.  Twaddlelon,  as  they 
^pproaclied  the  scene  of  future  action,  "that  the  fare  which 
9)fts  been  provided  is  simple  but  substantial,  and  I  trust 
^^  be  considered  as  no  less  according  with  English  hos- 
pitality than  with  claisical  propriety.'' 

"  The  beef  certainly  predominates,"  said  the  major  ;  '■  and 
I  observe  that  most  of  tlie  joints  are  roasted." 
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"Quite  correct,  sir;  the  ox  is  the  animal  most  frequently 
spoken  of,  as  fumishmg  food  for  ancieut  heroes ;  and  you 
will  remember  that  Homer  rarely  mentions  any  other  than 
roasted  meat." 
"I  perceive  that  you  have  been  more  miscellaneous  in 
jour  arrangement  of  the  upper  table." 
"  I  have  placed  before  you  a  chine  of  beef,  because 
MenelauB  set  that  dish  before  Telemachus  at  the  marriage- 
feast  of  his  son." 

"And  I  rejoice  to  see  a  salad  for  its  neighbour,"  said 
the  major. 

"Ay,  truly,  an  ^f(ic  salad,  with  garlic,  leeks,  and  cheese: 
you  no  doubt  remember  that  the  poetical  salad  served  up 
in  the  comedy  of  the  Peace  of  Aristophanea  was  of  this 
composition,"  added  the  vicar. 

"  I  wish  to  know  what  seats  are  to  be  appropriated  to 
my  young  friends,  the  little  Seymours  ?  "  said  the  major. 

'■  I  regret  extremely  to  say,  that  they  cannot  with  pro- 
priety join  our  party,"  replied  the  vicar,  gravely. 

"  Sot  join  the  party  1  zounds,  sir,  but  I  insist  upon  it ; 
— not  join  the  party  '.  " — 

"  Be  calm,  major  ;  and  believe  me  that  I  shall  feel  the 
privation  as  keenly  as  yourself;  but  would  you  countenance 
a  measure  which  is  decidedly  in  opposition  lo  every  clas- 
sical authority  ?  Never,  as  Suetonius  has  expressly  declared, 
Iitid  the  young  Ceesars,  Caius  and  Lucius,  eat  at  the  table  of 
Augustus,  until  they  had  assumed  the  toga  virilis." 
"  A  fig  for  Suetonius !    he  is  not  to  be  trusted  :  has  ii 
not  been  said,  that,  while  he  exposed  the  deformities  of  . 
the  Csesars,  he  wrote  with  all  the  licentiousness  and  e 
vagance  with  which  they  lived  ?  Besides,  can  we  trust  ^t'i 
opinion  of  a  man,  on  a  subject  of  etiquette,who  wast 
from  the  court  for  want  of  attention  and  respect  to  the 
press  Sabina?     You  must  produce  some  better  author) ^j, 
my  dear  Mr.  Twaddleton :    search  the  Grecian  writers ; 
depend  upon  it  that  some  direct  or  implied  sanction  to  the 
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plan  is  to  be  discovered ;  the  oracles  of  old  may  generally 
bti  BO  inierpreted  as  to  meet  the  wishes  of  the  trauslator." 

"  Gratly,  Major  Snapwell ;  speak  not  thus  irrevereatly 
of  the  luminaries  of  antiquity ;  nor  expect  me  to  dut^rt 
passage  from  their  original  and  intended  sig^ificationB. 
A.n  idea,  however,  has  just  struck  me,  which  may.  possibly, 
be  turned  to  your  advantage;  and  yet  there  are  mauy  diffi- 
culties ;  for  it  cannot  be  said  that  this  feast  has  been  con- 
ducted with  the  utmost  frugality  ;  and,  therefore,  must  not 
be  compared  with  the  Lacedeemonian  '  Si/ssilia,'  or  public 
entertainments,  whither  the  youths  were  obliged,  by  the 
lawgiver,  to  repair  as  to  schools  of  temperance  and  so- 
briety, and  where,  by  the  example  and  discovirse  of  the 
elder  men,  they  were  trained  to  good  manners  and  useful 
knowledge." 

"A  case  exactly  in  point!"  esclaimed  the  major. 
"  Must  not  the  classical  character  of  our  entertainment 
convey  instruction  ?  I  vow  it  runs  parallel  in  every  par- 
ticular wilh  the  Syssitia  of  Lacedssmon ;  and  I  therefore 
affirm,  that  it  would  be  illegal,  according  to  the  law  of 
Ljcui^?,  to  prevent  the  presence  of  the  young  Seymours." 

"  Tour  argument  has  colour,  major ;  I  must  admit  that 
Mr.  Seymour's  lessons  are  too  valuable  to  be  lost:  well,  I 
consent ;  it  shall  be  n^arded  as  a  Laced Eemonian  enter- 
tainment, and  my  young  friends  shall  he  accordingly  ac- 
commodated with  seat*." 

On  their  return  irom  the  banque ting-tables,  the  party 
inspected  the  preparations  for  the  fire-works,  and  the  ships 
constructed  for  the  naumachia  ;  we  sliall,  however,  at  pre- 
sent decline  offering  any  description,  as  we  prefer  explaiu- 

•  them  in  operation, 
"ie  reader  will  now  be  pleased  lo  ima^ne  that  the 
,  having  returned  to  the  mansion,  had  partaken  of  the 

jpitahle  repust  which  the  major  had  provided  for  them ; 
he  may  further  suppose  that  tea  had  been  served  up,  and 
the  amusements  of  the  evening  commenced  ;  for  it  is  at 
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this  moment  that  the  course  of  our  narrative  is  resumed. 
Mrs.  Beacham  was  deiig^hting  the  assembly  by  a  splendirl 
display  of  her  muBical  talents ;  the  major  and  Mr.  Sey- 
mour were  engag^ed  in  a  game  of  chess. 

"There  you  sit,  gentlemen,"  exclaimed  the  vicar,  "so 
absorbed  in  your  game,  as  lo  have  remained  quite  in.'ieiiaible 
10  the  sweet  sounds  with  which  Mrs.  Beacham  has  beea 
charming  tis ;  but  you  stand  excused,  for  Seneca,  admits 
the  fascinating  power  of  the  '  Itidus  lairunculomm,'  or 
game  of  chess.  You  no  doubt  remember  the  story  that  he 
tells  us  of  OJie  Canius  Julius,  who,  having  been  sentenced 
to  death  by  Caligula,  was  found  by  the  centurion,  when  he 
came  to  coiidoct  him  to  execution,  so  interested  in  a  game 
of  the  '  latruneuli,'  as  at  first  to  be  insensible  to  the  sum- 
mons, and  that  he  did  not  prepare  to  depart  until  he  had 
counted  his  men,  and  desired  tlie  centurion  to  bear  witness 
to  his  having  one  more  piece  on  the  board  than  his  adver- 
sary, so  that  the  latter  might  not  boast  of  a  victory  after 
his  death." 

"  Indeed  ! "  said  the  major ;  "  but,  unfortunately  for 
your  story,  the  ancients  were  not  acquainted  with  the  game 
of  chess." 

"  What  absurd  proposition  am  I  next  to  espect  ?  "  cried 
Mr.  Twaridleton.  "  You  surely  cannot  have  read  the  poem 
to  Piso,  which  some  will  have  to  be  Ovid's,  others  Luciau's  ? 
but  no  matter ;  it  is  an  ancient  poem,  and  accurately  de- 
scribes llie  game  of  '  latrunoiU.'  I  myself  believe,  from 
a  particular  line  in  Sophocles,  that  chess  was  invented  by 
Palamedes,  at  the  siege  of  Troy ;  although  Seneca  attri- 
butes it  fo  Chilon,  one  of  the  seven  Grecian  sages.  My 
fiiend  5Ir.  Seymour,  who  is,  upon  all  occasions,  desirov' 
of  imparting  wisdom  through  the  medium  of  games,  am' 
'  turning  sport  into  science,'  will  no  doubt  agree  with'fi 
who  fancy  that  it  waa  contrived  byPyrrhus,  kingof  Epiru.., 
as  a  method  of  instructing  liis  soldiers  in  the  military  art : 
and  I  must  admit  that  the  game  expresses  the  chance  and 
2  e2 
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order  of  wmr  ao  verj  happily,  that  no  place  can  Ut  $o  just 
a  claim  to  itd  inreDtion  as  the  camp:  '  ludimut  effigiem 
belli'  *  as  Tida  tays." 

'*  Check  to  your  kiug ! "  cried  the  major ;  "  while  von 
are  coundering  of  the  best  waj  to  g<^  his  majesty  out  of 
the  scrape,  I  will  eiideavour  to  extricate  the  vii^ar  out  of 
the  quagmire  in  which  he  is  floimdering.  My  dear  Mr. 
Twaddleton,"  contiuued  the  major,  '^  you  ^peak  as  if  it 
were  an  admitted  fact  that  ihe  '  ludtu  latrtmeulorum'  y/Of 
synoDymous  witli  our  chess.  I  admit  that  it  was  a  game 
played  wilii  Teisera  or  squares,  and  Calculi  or  pieces ; 
but  it  does  not  follow  that  it  must  have  been  chess  ;  indeed 
the  learned  Dr.  Hyde,  wh(Me  researches  into  oriental  games 
are  as  much  distinguished  f<ir  accurate  discrimination  aa  for 
profound  scholarship,  considers  it  to  have  resembled  our 
draughu."  \ 

"  Tou  are  to  move,  majitr,"  said  Mr,  Seymour. 
"  Then  I  shall  take  your  castle,  and  open  a  fresh  battery 
upon  the  vicar,"  replied  Major  Suapwell. 

"  So  you  may,"  cried  Mr.  Twaddletoii,  "  but  you  will 
not  easily  drive  me  from  my  position,  supported  as  I  am  by 
Vossius  arid  Salmasius,  and  an  army  of  valiant  com- 
batants." 

"  The  learned  Hyde  has  endeavoured  to  prove  that  cbeas 
was  first  invented  in  India,  and  passed  from  thence  to 
Persia  and  Arabia  (56).  Fabricius  considered  it  a  Fersian 
game,  aud  I  must  say  that  I  am  inclined  to  coincide  with 
hini.  The  terms  in  present  use  may  evidently  be  traced  to 
an  Oriental  source.  Schach,  in  the  Persian  language, 
signifies  king,  and  ickackmat,  whence  our  check-male,  the 
king  is  dead, — the  original  words  having  been  transformed 
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by  progressive  changes ;  thua  we  have  schach,  ^heca, 
chess;  and  by  a  whimsical  concurrence  of  circumstances 
have  arisen  the  English  words  cJieck  anil  exchequer." 

"  I  take  your  ifiieeH,"  cried  Mr.  Seymour, 

"  Ay  i  and  I  lake  a  bishop  in  returo,"  said  llie  major. 

"  Well,"  obsficved  the  vicar,  "  if  an  Oriental  nation 
really  gave  origin  to  the  game,  it  could  iiot,  at  all  eients, 
have  been  China  ;  since  the  policy  of  that  people  ia  to  ex- 
clude females  from  every  kind  and  degree  of  influence  and 
power,  whereas  the  tpteea  at  chess  is  a  powerfiil  and  im- 
portant piece." 

"  You  must  not  lay  too  much  stress  upon  the  names  of 
the  several  pieces,"  observed  the  major,  "  since  they  have 
varied  in  different  ages  and  countries.  The  castle  is  some- 
times called  the  rook,  from  the  Italian  word  rocca,  which 
signifies  a  fortress  placed  on  a  rock :  the  piece  which  we 
call  the  bishop  has  been  termed  by  English  wrilers  alphan, 
aiifin^  tfce.,  from  an  Arabic  word  signifying  an  elephant ; 
sometimes  it  was  named  an  ardier ;  by  the  Germans,  the 
Itotiud  or  runner ;  by  Russians  and  Swedes,  the  elephant  ; 
by  Poles,  the  priest ;  and  by  the  French,  at  a  very  early 
period,  the  Jbu  or  fool ;  the  reason  of  this  last  appellation 
seems  to  be,  that,  as  this  piece  stands  on  the  sides  of  the 
king  and  queen,  some  wag  of  the  times  styled  it  the  fool, 
because  anciently  royal  personages  were  commonly  thus 
attended,  from  want  of  other  means  of  amusing  them- 
selves." 

"Toil cannot  thus  aecountforour  term fii.sAop," observed 
Mr.  Seymour,  "as  our  kings  and  queens  have  never  had 
such  attendants." 

"  Nor  is  it  very  easy  to  ascertain  the  period  at  which  it 
was  introduced,"  replied  the  major ;  "  in  Caxton's  time  iU 
was  styled  the  elphyn,  I  should  think  it  probable  ihattb? 
change  of  name  took  place  after  the  Reformation." 

"  It  is  probable  that  the  pieces  not  only  underwent 
changes  in  name,  but  ciianges  in  value  or  power,"  observed 
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Mr.  Sejnwur,  *'  ax  the  gune  detcended  thin^li  diffierent 


tin.  Smcluua.  who  had  beea  for  mine  time  listening 
with  much  interest  to  the  rurious  difcoune  we  liave  jun 
related,  here  veuiiired  to  ask  a  quei<tioa :  "  As  you  appear 
to  bftre  lalieQ  tome  trouble  to  aacerlajn  the  origin  of  this 
gsme,  fou  can  peHiajH  infonn  me  at  what  period  it  was 
blroilueed  iolo  Eogland. 

The  major  replied,  that  the  learned  Hyde  suppo^  it  to 
hftve  been  fintt  known  in  our  country  about  the  time  uf  the 
Conquest;  bui  that  Mr.  Barrington  believed  it  to  have 
been  introduced  during  the  thirteenth  century,  iipou  the 
return  of  Edward  I.  from  the  Holy  Land,  where  he  con- 
tinued so  long,  and  wa»  attended  by  so  many  Eoglinh. 

"  It  in  certain  that  our  ancestors  played  much  at  chess 
before  the  general  introduction  of  cards,"  observed  the 
vicar,  "  as  no  fewer  than  tweuty-inx  English  &Qiilies  have 
emblazoned  che9>-boards  and  chess-rooks  in  iheiranns,  and 
H  must  tberefure  have  been  considered  a  valuable  accom- 
pliiihrnent." 

"  Carda,"  observed  the  major,  "  must  have  been  known 
in  England  previous  to  the  time  of  Edward  IV,,  since  a 
ftdtuie  was  passe<l  in  that  reign  against  iheir  importation  ; 
but  they  did  not  become  general  for  many  years,  and  the 
progress  of  the  custom  appears  to  have  been  extremely 
alow." 

"  Check, — and  mate  1 "  exclaimed  Mr,  Seymour. 

■'  Upon  my  word,  I  have  lost  the  game.  Mr.  Twad- 
dleton,  I  lay  this  to  your  account,"  said  llie  major;  ''you 
ought  not,  air,  to  have  intruded  your  antiquarian  discussiona 
tt  <uc'>  ^  time." 

I     t<  You  have  lost  Ihe  game,  major,  because,  like  Charles 
ytT.  of  Sweden,*  you  are  too  foud  of  advancing  your 

•  TolUire  telle  db  that  Charles  S1I,  atwaya  lost  the  game  at  cbesB, 
^tat  bis  eBeitmesa  to  move  tijg  king,  and  to  make  greater  use  of  him 
^^of  anj  of  the  other  pieces. 
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king ;  but  it  is  quite  natural  tlmt  you  should  feel  mortified 
by  your  defeat :  a  ctiesa-wamor  never  likes  to  be  beat, 
because  it  is  a  trial  of  skill  and  address  ;  chance  has  no 
place,  and  he  therefore  never  loses  except  from  the 
superiority  of  hb  adversary.  You  may  remember  that 
William  the  Conqueror,  upon  being  citech-mated  by  the 
Prince  of  France,  knocked  the  chess-board  about  bia  pate, 
an  event  which  became  the  source  of  much  future  enmity. 
1  must  say,"  continued  the  vicar,  "  tJia,t  this,  in  ray  view 
of  the  raatier,  is  an  imperfection  in  the  game  ;  for,  if  it  be 
the  type  or  representative  of  a  miliiarj-  campaign,  fortune 
sliould  have  some  sliare  in  deciding  the  fate  of  the  day ; 
and,  if  I  remember  correctly.  Sir  William  Jones  has  stated 
that  the  use  of  dice,  to  rt^late  the  moves,  was  formerly 
introduced  in  the  East." 

"  I  will  give  the  major  his  revenge  whenever  he  pleases," 
said  Mr.  Seymour ;  "  but  as  I  well  know  how  dearly  the 
vicar  loves  an  antiquarian  anecdote,  if  he  will  listen  1  will 
furnish  him  with  one  that  will  be  probably  new  to  him. 
Do  you  observe  the  form  of  the  chess-board,  resembling,  as 
you  perceive,  two  folio  volumes?  The  origin  of  il  was 
this  :  Endes,  bisliop  of  Sully,  forbade  his  clei^y  to  play  at 
chess.  As  they  were  resolved,  however,  not  to  obey  the 
command,  and  yet  did  not  dare  to  have  a  chess-board  seen 
in  their  houses  or  cloisters,  they  had  them  bound  and 
lettered  as  books,  and  called  them  their  wooden  gospeb. 
These  same  monks  had  also  drinking- vessels  bound  to  re- 
semble the  breviary,  and  were  found  drinking  when  it  was 
supposed  tliey  were  at  prayers." 
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morning  of  tlie  Osterley  Jubilee  ;  at  least,  so  thought  some 
score  of  peasants,  who,  fevered  by  anxiety  and  expecta- 
tion, had  arisen  from  their  heda  long  before  the  break  of  day. 

At  leng;th,  however,  the  sun  arose ;  but,  indignant  no 
donbc  at  the  accusations  he  had  so  unjustly  suffered,  he  im- 
mediately veiled  his  fiery  countenance  in  dark  and  lowering 
clouds.  Here,  then,  was  a  fresh  source  of  doubt  and  anxiety ; 
would  the  day  be  rainy?  The  gardener  at  Overton  Lodge 
was  immediately  sought  and  consulted ;  and,  cheering  as 
were  his  predictions,  they  scarcely  succeeded  in  dispelling 
the  gloom  which  shaded  many  a  fair  countenance.  The 
apprehension  of  disappointment  wss,  however,  suddenly 
relieved ;  for  between  nine  and  ten  o'clock  the  sun  re- 
appeared, beaming  in  all  his  glory,  ajjd  shedding  the 
brightest  reiiilgeuce  on  the  scene  of  the  approaching 
festivities.  At  this  period  hundreds  of  villagers,  dressed 
in  their  holiday  attire,  were  seen  pouring  along  the  high 
road,  or  winding  their  way  through  the  verdant  valleys.  So 
admirable  had  been  the  arrangements  for  the  admission  of 
the  populace  into  the  park,  that,  great  as  was  the  concourse 
of  spectators,  not  the  slightest  impediment  occurred  during 
their  entrance. 

At  half-past  ten  o'clock  the  whole  population  of  the 
country  had  assembled  ;  the  various  performers  were  on  their 
respective  stages  ;  and  the  arrival  of  Major  Suapwell  and 
his  guests  was  eagerly  expected,  as  a  signal  for  the  com- 
mencement of  the  festivities  of  the  day. 

At  length  a  distant  murmur  was  heard  in  the  direction 
of  the  house,  which  gradually  increased  as  it  approached 
the  meadow,  until  it  swelled  into  one  grand  and  universal 
chorus.  The  vicar  appeared  with  his  wand  of  office,  which 
he  no  sooner  waved  in  the  air  tlian  the  miinuur  gradually 
subsided.  Major  Snapwell  and  his  friends,  Harry  Beachani 
and  his  bride,  and  the  Seymours  with  their  children,  and 
numerous  visitors,  followed.  The  several  bands,  stationed 
on  the  platforms  erected   before  the  show-booths,  simul- 


426  PHILOSOPHT   IS  SPORT  Clop.  SSV. 

laDeoiKlj-  struck  up  tbe  national  anilieiu,  iu  which  the 
whole  nmlbtude  joined,  and  produced  a  most  surprising 
and  thrilliDg  elTect. 

There  were  eight  booths  appropriated  to  the  several  ex- 
bibitioiu ;  and  it  had  been  arranged  that  each  should  cum- 
mence  at  the  same  time,  and  repeat  its  peribnuaoces  eight 
times  during  the  day  ;  so  tliat  by  dividing  the  ^pectaton 
into  eight  groups,  aud  delivering  to  each  person  a  ticket 
di^tingnislied  by  a  particular  number,  every  speclutor  at 
once  knew  the  booth  inio  which  he  was  to  enter ;  and 
having  witnvsstd  llie  eshibitioii.  he  was  directed  to  ex- 
change hi»  ticket ;  by  which  means  every  chance  of 
confufiiun  was  avoided,  and  each  person  was  enabled  to 
witness,  successively,  everj-  performance. 

The  vicar  and  the  party  entered  the  fiist  booth,  and  were 
followed  by  all  tliose  whose  ticket  was  dislingnished  by 
No.  1  (  those  of  No.  2  at  the  same  time  entered  the  second 
booth,  and  ^o  on. 

The  first  sliow  was  appropriated  to  the  various  eihibitiona 
of  vaulting,  tumbling,  balancing,  and  rope-dancing. 

During  the  performances  of  the  balancer,  Tom  Seymour's 
attention  was  riveted  on  the  artist ;  he  watched  every 
movement,  and  esamined  its  effect  in  preserving  the  centre 
of  gravity  within  the  base.  "  Papa,"  cried  the  delif^hted 
boy,  "  I  never  experienced  so  much  interest  iu  a  perform- 
ance of  this  kind,  mitil  I  was  ea)>able  of  explaining  the 
principles  upon  which  it  was  conducted.  I  liave  atten- 
tively followed  every  change  of  position,  and  discovered 
the  effectofsuch  changes  upon  the  line  of  direction,"*  Ah 
to  the  wire-dancifig,  Tom  observed  that  he  saw  very 
plainly  the  swinging  of  the  wire  backHarda  and  forwards 
diminished  the  difficulty,  and  assisted  the  actor  in  keeping 
his  equipoise. 

Mr.  Seymour  was  highly  delighted  with  these  remarks  ; 

and,  casting  an  intelligible  look  at  Mr.  Twaddleton,  who 

•  S«e  page  Si. 
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■  was  seated  near  him,  he  exclaimed,  "  Well,  vicar,  you  will 
H     surely  now  ailmit  that  the  pleasures  which  arise  from  sport 

■  are  heightened  by  the  admixture  of  science." 

B  '■  My  dear  Mr.  Seymour,"  replied  the  vicar,  "  you  well 

W  know  that  I  have  long'  since  become  a  convert  to  your 
principles ;  I  confess,  however,  had  that  not  been  the  case, 
the  expressions  of  satisfaction  and  delight  which  liave  Just 
fiilleu  from  my  little  playmate,  Tom,  would  have  removed 
all  my  prejudices." 

"  See,  see  I  "  exclaimed  Louisa,  "  how  very  extraordinary  ! 
I  declare  that  the  plate,  swoid,  key,  and  tobacco-pipe,  are 
all  balanced  us  they  revolve  on  the  chin  of  tho  perfurmer." 

"  And  do  you  not  know,  Louisa,"  replied  Tom,  '■  tliat 
the  revolution  of  the  plate  and  awoni,  which  appears  to 
render  the  execution  so  much  more  asiouisiiuig,  actually 
diminishes  tiie  difficulty  of  tlie  performauce  ?"' 

Thufi  did  Tom  Seymour  cootiuue  to  point  out  succes- 
sively the  philosophical  principles  upon  which  each  of  the 
tricks  mi^ht  be  supposed  to  depend. 

"  Ladies  and  gentlemen,"  said  the  artist,  "  I  shall  next 
have  the  honour  to  exhibit,  fur  the  first  time  in  public,  a 
most  wonderful  triumph  in  the  art  of  balancing ;  an  equi- 
librium wliich  has  hittierro  been  deemed  impracticable, 
nnce  the  utmost  skill  and  perseverance  have  fur  ages  failed 
to  accomplish  it.  It  b  no  less  than  a  sulution  of  tliat  pro- 
blem which  Columbus  denounced  as  impossible  by  tlie  very 
Btratagem  he  employed  to  evade  it.  It  is  toinakeanegg  titaud 
upou  one  end  ! !  X  liave  here  the  egg  of  a  hen,  and  I  shall 
send  it  round  in  order  that  you  may  be  satisfied  there  is  no 
deception, — tiiat  the  siiell  is  entire,  and  has  not  in  any  way 
been  tampered  with.  While  this  examination  is  proceeding, 
I  will  remind  my  friends  of  the  anecdote  to  which  I 
just  now  alluded : — On  the  return  of  Culuiiibus  from  his 
first  voya^,  numerous  banquets  were  given  hiui  by  the 
nobility  ;  at  oue  of  which  a  shallow  courtier,  envious  of  iiia 
I  •  See  page  84. 


[ 


honours,  abruptly  a^ked  him  wketlier  he  thought  that, 
in  case  he  had  not  discovered  the  Indies,  there  would  have 
been  wanting  men  in  Spaio  capable  of  the  enterprise.  To 
this  Columbus  made  no  direct  reply,  but,  taking  an  egg, 
invited  the  company  to  make  it  stand  on  ime  end.  Every 
one  attempted  it,  but  iii  vain ;  whereupon  he  struck  it  upoa 
the  table,  broke  one  end,  and  left  it  standing  on  the  broken 
part ;  illustrating,  in  this  simple  manner,  that,  when  he  had 
once  shown  the  way  to  the  new  world,  nothing  was  easier 
than  to  follow  it. — Now,  I  truiit,  ladies  and  gentlemen,  you 
are  satinfied  by  your  inspection  that  I  have  not  broken  nor 
altered  the  natural  surface  of  the  shell,  and  jet  you  shall 
see  I  can  balance  it  on  its  broader  end." 

The  professor  then,  afier  some  moments  engaged  in  the 
adjustment,  achieved  his  object  to  the  astonishment  of  all 
present. 

"  It  really  does  surprise  me,  for  I  feel  satisfied  the  egg 
was  tairly  balanced  without  any  preparation  of  the  shell," 
said  Mr.  Seymour. 

"1  do  not  exactly  understand  why  it  should  be  considered 
so  next  to  impossible  to  make  the  e^  stand  on  end," 
observed  Tom. 

"  The  difficulty  consists  in  our  inability  so  to  regulate 
the  centre  of  gravity  of  tlie  egg  as  to  keep  the  line  of 
direction "  within  the  point  upon  which  we  attempt  to 
poise  it.  This  would  be  sufficiently  difficult  with  a  body 
uniformly  solid  and  of  tlie  same  shape  i  but  the  fact  of  its 
interior  being  a  moveable  liquid  increases  the  difficulty  ti 
the  highest  possible  amount." 

Tlie  artist,  who  had  keenly  eyed  the  Seymour  party 
during  this  exhibition  of  his  skill,  saw  very  clearly  the 
doubts  and  difiieulties  he  had  raised.  "  It  is  not  usual," 
said  he,  "for  the  professors  of  our  art  to  explain  their 
movements  and  expose  their  secrets;  but,  observing  the 
interest  this  achievement  has  excit^,  I  have  no  obJecUoQ 

•  See  [lage  69. 
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to  declare  publicly  that  it  iias  been  effected  by  means 
strictly  phOusophical ;  and,  well  knowing  the  plan  adopted 
by  Mr.  Seymour  of  teanhing  his  children  the  first  principles 
of  scieuce  by  means  of  sport,  I  will  in  confidence  commu- 
nicate to  him  the  philosophical  expedient  (57)  of  which  I 
have  availed  myself  for  the  accomplishment  of  this  long- 
Bought-for  object." 

The  nest  booth  iiito  which  our  party  entered  was  that  of 
Crank  Smirky,  the  celebrated  conjuror,  who  invited  the 
company  to  witness  his  wonderful  display  of  the  art  of 
legerdemain :  he  was  dressed  aa  an  astrologer,  with  a  loose 
gown  of  green  velvet,  and  a  red  cap  ;  he  had  a  long  grey 
beard,  and  Lis  nose  was  bestraddled  by  a  pair  of  green 
spectacles;  while  in  his  hand  he  held  the  mystic  rod,  or 
conjuring  stick,  to  which  tradition  has  ascribed  so  many 
magical  influences  (58). 

"  Ladies  and  gentlemen,"  said  the  mystic  professor,  "  I 
shall  have  the  honour  of  convincing  you  this  day  that  my 
single  hand  is  more  than  a  match  for  all  the  sharp  eyes  of 
Overton.  You  will  admit  that  a  beautiiul  eye  makes 
silence  eloquent, — a  kind  eye,  contradiction  an  assent, — and 
an  enraged  eye,  beauty  deformed ;  but  my  hand  shall,  by 
its  magic  influence,  make  eloquence  dumb,  assent  a  contra- 
diction, and  deformity  beautiful. 

So  saying,  the  professor  beckoned  a  villager,  who  sat 
near  the  stage,  to  approach  and  assist  him  in  the  perform- 
ance of  his  first  grand  trick. 

"  Dobby,"  exclaimed  hia  terrified  wife,  "  sit  thee  still ; 
that  man  has  dealings  with  the  old  one ;  I  would  not  that 
he  should  touch  your  garment  for  all  the  gingerbread  in 
the  fiiir." 

This  e:iclamation  of  the  terrified  wife  set  the  whole 
audience  in  a  roar,  and  produced  a  confusion  which  the 
skilliil  conjuror  is  always  anxious  to  create  when  any 
sly  work  is  to  be  performed.  In  truth,  this  scene  had  been 
previously  concerted  by  the  renowned  Crank  Smirky,  who 
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had  eiigagL'd  tliis  paid  Dohby  as  his  confederate.  A.  series 
of  very  atniisiiig  tricks  were  then  performed  with  cards  and 
criunters ;  sucli,  for  instance,  as  desiring  some  person  to 
draw  a  card  from  the  pack,  and,  haviug  observed  what  it 
was,  to  return  it  i  which  card,  to  the  wonder  of  the  com- 
pany, was  immediately  found  in  Bobby's  pocket.  Mr. 
Seymour  informed  his  children  that  the  explanation  of  thia 
trick  would  serve  to  show  the  manner  in  which  most  of  the 
deceptioHH  on  cards  were  performed.  He  said  that  ihe  conju- 
ror's pack  of  cards  always  contained  a  card,  technically 
lermed  a  'brie/  can!.'  or,  'the  old  gentleman,'  which 
is  one  made  on  purpose  by  the  card-maker,  and  is  a 
little  larger  than  any  of  the  re*t;  the  p-rfomier  always 
kno"s  it  by  feeling  it,  and  can  easily  force  it  upon  the 
unsuspecting  drawer ;  should  he,  however,  attempt  to  take 
any  other,  the  conjuror,  under  some  pretence,  shuffles 
again,  till  at  length  he  induces  him  to  take  the  one  intended 
for  him.  Afler  the  card  has  been  introduced  again  into 
the  pack,  the  performer,  without  any  difHculty,  withdraws 
it,  and  the  confederate  b  called  upon  to  produce  the  dupli- 
cate which  had  been  previously  placed  in  his  pocket. 

The  children  were  told  that  the  several  deceptions  with 
coin,  or  counters,  which  they  had  witnessed,  were  accom- 
plished by  a  species  of  dexterity  acquired  only  by  practice, 
and  termed  ^palming  f  it  consisted  in  being  able  to  retain 
a  shilling,  halfpenny,  or  counter,  in  the  palm  of  the  band, 
while  it  remained  extended.  Thus  the  performer  desires  any 
one  to  reckon  five  pieces,  which  are  accordingly  placed  on 
tiie  table  before  him  ;  the  conjuror  then  takes  thera  up, 
and,  having  dexterously  palmed  one,  he  adds  it  to  the 
numberasheplacesit  in  the  hand  of  the  unauapec  ting  person, 

Tom  and  his  sisters  expressed  themselves  much  pleased 
and  surprised  with  the  dexterity  of  the  performer;  "But," 
added  the  intelligent  boy,  "  I  should  be  much  more  grati- 
fied by  tricks  that  were  indebted  for  their  mystery  to  « 
philosophical  principle." 
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Mr.  Seymour  and  the  vicar  again  interchanged  looks  that 
stroll g^ly  marked  the  feelings  which  had  been  exeiled  by  this 
observation.  The  former,  turning  to  hia  son,  said,  that  if  he 
waited  patiently,  he  would  be  shortly  g^ali Red  in  that  wish, 
for  he  knew  Crank  Smirky  was  prepared  to  exhibit  some 
recreations  in  divination,  that  were  founded  on  the  iscience 
of  numbers. 

Nor  was  Mr.  Seymour  mistaken ;  for,  after  a  few  more 
specimens  of  his  dexterity,  Ibe  conjuror  requested  Mr. 
Twaddleton,  who  was  sitting  directly  in  his  front,  to  take 
an  even  number  of  counters  in  one  hand,  and  an  odd 
number  in  the  other;  and  he  would  teil  him,  he  said, 
in  which  hand  he  held  the  even  number.  Mr.  Tivaddleton 
having  complied  with  the  request,  he  was  fartiier  desired  to 
multiply  the  number  in  the  right  hand  by  any  even  number 
he  pleased,  as,  for  instance,  2 ;  and  that  in  the  left  hand  by 
an  odd  number,  as  3. 

"  I  have  done  so,"  said  the  vicar. 

"  Then  be  pleased  to  add  together  tlie  tivo  products,  and 
tell  me  whether  the  sum  be  odd  or  even." 

"  It  is  odd,"  replied  Mr.  Tiiaddleton. 

"  If  BO,"  said  the  conjuror,  "  the  even  number  of  counters 
will  be  in  your  right  hand." 

The  vicar  exposed  the  couniers,  and  admitted  the  cor- 
rectness of  the  conjuror's  decision  (59). 

"  Ladies  and  gentlemen,"  exclaimed  the  man  of  mystery. 
"  I  now  humbly  crave  your  silent  attention,  while  I  exhibit' 
one  of  the  most  wonderful  examples  of  my  art.  Here  is  a 
ring, — there  a  shilling, — and  there  a  glove.  I  shall  pre- 
sently request  each  of.tlie  three  gentlemen  before  me  to 
take  one  of  those  articles  so  secretly  as  to  prevent  the 
possibility  of  my  discovering  the  choice  he  may  have 
made.  I  have  here,  you  perceive,  twenty-four  counters. 
one  of  which  I  shall  give  to  you,  Mr.  Seymour  ;  (too  to 
you,  reverend  sir ;  and  three  to  you,  my  young  philosopher ; 
the  remaining  eighteen  shall  remain  on  the  table.     Now, 
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gentlemen,  I  sliall  retire,  and,  during  my  absence,  you  will 
be  so  good  as  to  distribute  tlie  three  articles  in  any  way  you 
may  tliiuk  proper." 

Tiie  professor,  according;ly,  walked  off  the  stage ;  when 
Mr.  Seyniuur  took  the  ring,  tbe  vicar  the  shilling,  and 
Turn  Seyinour  the  glove.  The  conjuror,  on  his  return, 
said  tliat  lie  iiad  one  more  favour  to  request, — -that  the  persuD 
who  had  the  ring  shuuld  take  from  the  eighteen  counters 
nu  tlie  table  as  many  as  he  already  possessed ;  the  one  with 
the  shilling  twice  as  many  ;  and  the  person  with  the  glove 
four  tiroes  as  many  as  lie  before  possessed.  The  conjuror 
again  retired,  in  order  that  ihe  distribution  might  be  made 
without  his  observing  it.  On  returning,  the  conjuror, 
having  first  cast  his  eye  upon  the  counters  that  remaioed 
on  the  table,  informed  the  company  that  Mr.  Heymour  liad 
taken  tiie  ring,  Mr.  Twaddleton  tlie  shilling,  and  the  young 
gentleman  the  glove.  The  moment  the  parties  assented  to 
this  decision,  the  whole  company  expressed  their  satisiaction 
and  astonishment  by  thunders  of  applause. 

"  That  is  really  very  ingenious,"  observed  the  vicar. 

"How  could  he  perform  it?"  said  Tom:  "it  is  evident 
that  his  only  guide  was  the  number  of  counters  left  on  the 
biHird." 

"  I  understand  the  process  by  which  it  was  accomplished, 
and  will  endeavour,  at  some  future  time,  to  explain  it," 
replied  Mr.  Seymour  (60), 

The  next  performance  was  that  of  the  "  Mysterious 
Lady,"  an  exhibition  which  had  crirated  a  very  unusual 
sensation  during  the  preceding  London  season ;  persons  of 
all  ranks  having  visited  her  saloon  in  Piccadilly,  An 
explanation  of  the  means  by  which  her  exploits  were 
accomplished  will  be  hereafter  duly  afforded  (61);  at 
present  we  have  only,  as  spectators,  to  describe  the  passing 
seene. 

At  the  end  of  a  long  booth,  and  with  a  considerable 
space  between  her  and  the  audience,  sat  a  veiled  lady,  with 


Chap.  XSV.  MADE   SCIESCE   IN   EARNED.  433 

her  back  to  the  company,  as  represented  in  the  woodcut  at 
Ihe  head  of  the  present  chapter.  The  confederate,  or 
person  charged  n'ith  the  conduct  of  the  entertainuient,  then 
presented  himself,  and,  passing  along  the  ranks  of  spectators, 
very  courteously,  in  a  subdued  lone  of  voice,  cliallenged  any 
lady  or  gentleman  to  ask  a  question,  or  to  place  to  his 
hand  any  convenient  article  he  might  have  about  bis 
person,  in  order  that  the  "  Mysterious  Lady"  might  answer 

^e  one,  or  describe  the  other. 
It  must  be  stated  that,  in  each  case,  the  confederate 

iras  to  be  told  in  a  whisper  the  particular  information 
demanded,  when  with  that  knowledge  he  proc4)eded  to  put 
'i  question  to  the  "  Mpterious  Lady,"  and  to  obtain  her 
answer.  The  following  examples  may  serve  to  explain  the 
manner  in  which  the  process  was  conducted : — 

, —  Q.  State  this  gentleman's  usual  breakfiiat-hour. 

A.   Ten  o'clock. 
, —  Q.   Let  us  know  the  number  of  persons  usually 
assembled  at  this  meal. 

A.    Six ;  t/iat  is.  Jive  without  himself. 
The  confederate  now  produced   a  pack  of  cards,  and 
deared  some  one  of  the  company  to  place  any  number 
of  them  he  pleased  in  his  hand. 

. —  Q.   Mention  the  number  of  cards  I  hold   in   my 
hand. 

A.    Seven. 
1. —  Q.   And  which  is  the  top  card  ? 

A.    A  Club. 
5.— Q.    What  club? 

A.    The  Queen  of  Clubs. 
"  Now,  madam,"  said  the  confederate,  addressing  a  lady 
on  the  front  bench,  "  have  the  kindness  to  place  in  my  hand 
any  convenient  article  you  may  have  about  you." 
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6.-0- 

Listen  1  -let  us  know  what  this  lady  has  plaoed      ■ 

in  my  hand.                                                                                    | 

A. 

A/ottrpenni/piece. 

l.-Q. 

Come,  pray  say  what  this  gentleman  has  given  me. 

A. 

A  seal. 

S.-Q. 

Yes  ;  gay  what  b  on  it. 

A. 

A  coat  ofarau. 

9— Q. 

Tell   us  what  this  geutlemaji   had  for  dinner 

yesterday- 

—begin  with  fish. 

A. 

Be  bad  cod-Jish. 

10.-  Q. 

Let  us  know  what  meat. 

A. 

Beet: 

u.-y. 

Undoubtedly  you  can  tell  what  followed. 

A. 

A  tart. 

12— y. 

Now  mention  what  this  lady   has  placed   in 

my  hand. 

A. 

A  ring. 

13.- Q. 

I  beg  you  to  say  in  what  month  did  this  gentle- 
to  town. 
In  May. 

A. 

14.- g. 

On  what  day? 

A. 

On  the  eighth. 

At  this 

stage  of  the  proceedings  one  of  the  major's  guests. 

a  learned  memberof  the  bar,  iinpatient,  nodoubt,  to  signallBe      | 

himself  as 

an  acute  hand  in  a  crosa- examination,  insisted      1 

of  the  CO 

federate ;  "  For  that  purpose,"  said  he,  "  I  have      1 

taken  from  my  pocket  a  curious  cameo,  and  T  beg  you,  sir,      1 

who  have  hitherto  constjtured  yourself  as  the  only  medium        1 

of  communication,  to  noiice  it  silently,  and  leave  me  to  put       1 

my  questions."    To  which  the  confederate,  after  inspecting       | 

the  cameo 

merely  said,—"  Somewhat  quaint — it 's  remark-       1 

ably  relieved — every  line—"                                                         | 

■'Stop, 

sir,"  interrupted  the  learned  gentleman ;  "  not       1 

another  nord. — Now,  madam,"  couriiiued  he,  glancing  a;>       1 
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he  spoke  an  assuring'  smile  iipiin  the  audience,  as  much  as 
to  say,  Now  mark  how  skill  can  detect  deception  !    "I  hoH 
ill  my  hand  a  rare  cameo>  and  I  beg  you  to  answer  ttiis 
question : — 
15. —  Q.    What  is  the  design  figured  upon  it  ?" 

"  It  U  a  squirrel,''  was  the  correct  and  ready  answer  of 
the  lady. 

The  learned  counsel  suddenly  dropped  upon  his  seat  like 
a  person  completely  beaten  and  bewildered,  while  the  esul- 
tation,  most  unmercifully  expressed  at  his  discomfiture,  was 
anything  but  calculated  to  restore  his  confidence  and  self- 
esteem. 

The  audience  now  retired,  filled  with  astonishment ;  and 
many  were  the  conjectures  aa  to  the  means  by  which  the 
performances  were  accomplished ;  ventriloquism,  mes- 
merism, acoustics,  optical  contrivances,  were,  eacit  in  its 
turn,  suggested  as  affording  the  most  satis&ctory  solution 
of  the  problem  ;  whereas,  the  reader  will  hereafter  find  that 
the  real  secret  was  nothing  more  than  ati  ingenious  cipher, 
the  key  of  which  will  be  described  in  a  supiilenientary  note 
(61). 

The  wonderful  feats  of  the  Fibe-King,  or,  the  "  King 
OP  THE  Salamandehs,"  as  he  styled  himself,  became  the 
next  centre  of  attraction ;  an  exhibition  which  realised  all 
the  legends  of  the  fiery  ordeal  of  former  ages,  and  proved 
that  philosophy  can  even  penetrate  into  the  dark  mysteries 
and  superstitions  of  priestcraft,  and  explain,  by  the  aid  of 
natural  agency,  phenomena  long  regarded  as  evidences 
of  superhuman  interposition. 

His  first  exploit  consisted  in  the  display  of  a  much- 
soiled  garment,  which  he  held  out  for  inspection,  and 
demanded  to  know  how  ordinary  mortals  would  proceed 
for  its  purification.  The  vicar,  who  was  seated  on  the  front 
seat,  being  in  the  humour  of  "  thinking  aloud,"  as  the  phrase 
is,  audibly  declared,  to  the  no  small  amuspment  of  tlie 
major  and  bis  party,  that  "they  would  wash  it  in  the 
•2y2 
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stream,  and  dry  it  oD  the  shelly  sands,  even  as  did  the 
tn^etiH  whom  Ulysses  descried  ou  llie  slmres  of  Fhseacia." 
If  Socrates  were  guided  by  lib  familiar  spirit,  it  is  equally 
clear  that  the  worthy  vicar  must  have  thus  spoken  through 
the  inspiration  of  the  classical  genius  that  ever  presided 
over  his  thoughts  and  actions;  for  he  aflerwards  declared 
he  had  not  been  conscious  of  having  g;iven  an  audible 
expression  to  what  he  acknowledged  had  been  paf^ng 
through  his  minJ  on  the  instant. 

"  I  well  know,"  said  the  Fire  King,  "that  such  might 
be  the  usual  mode  of  proceeding — but,  behold  mine !  " — 
upon  which  he  threw  the  garment  upon  a  dish  ot  burning 
charcoal,  and  ailer  a  short  interval  drew  it  forth  perfectly 
white,  and  unscathed  by  the  fire. 

*'  Tills,  ladies  and  gentlemen,  is  what  I  consider  my  in- 
troductory experiment.  I  shall  proceed  to  couviuce  you 
that,  like  the  Salamander,  I  cau  plunge  my  hand  into 
molten  lead,  and  red-hot  copper,  in  a  state  of  fiision,  with 
perfect  safety  and  impunity." 

This  extraordinary  feat  he  performed  with  great  delibe- 
ration and  self-possession,  and  it  called  forth  expressions  as 
varied  as  rhe  inteUigenees  and  susceptibilities  of  those  who 
witnessed  it:  consternation,  incredulity,  doubt,  and  admi- 
ration were  the  feelings  simultaneously  escited,  but  very 
unequally  apportioned  amongst  the  assembled  company ; 
while  a  very  few  thought  they  could  recognise  the  applica- 
tion of  some  philosophical  principle. 

In  conformity  with  the  custom  of  all  wonder-workers,  in 
order  to  sustain  the  interest  of  the  spectators,  he  reserved 
what  he  considered  the  most  marvellous  of  bis  exploits,  as 
the  crowning  wonder  of  the  entertainment 

"  Behold  I  "  cried  he,  "  a  red-hot  crucible ;  and  know,  ye 
of  little  faith,  that  I  am  prepared  to  freeze  some  spring- 
water  in  it ! " — upon  which  he  poured  into  its  burning 
interior  a  given  quantity  of  water,  adding  at  tlie  same  time 
a  small  portion  of  some  uukuowa  liquid ;   when,  in  a  very 
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short  time,  he  extracted  from  the  crucible,  atill  visibly 
glowing,  a.  notable  mass  of  ice ! 

As  if  this  were  not  deemed  sufficient  to  appease  the  moat 
inordinate  appetite  for  the  marvellous,  or  enough  to  tax  the 
creduliiy  of  the  gaping  spectators,  the  Fire  King  no  sooner 
displayed  the  ice  so  wonderfully  produced,  than,  by  casting 
upon  it  a  small  particle,  he  actually*eet  fire  to  it,  and  thus 
caused  it  to  burn  with  a  brig:ht  flame  for  several  seconds  1 

"  Most  wonderful !  "  exclaimed  the  vicar ;  " '  the  fire  had 
power  in  the  water,  foi^etting  his  own  virtue ;  and  the 
water  fbrgat  his  own  quenching  nature.' "  " 

"  That  it  is  truly  astonishing,  I  must  admit,"  added  the 

Mr,  Seymour,  however,  did  not  concur  in  these  expres- 
sions of  surprise,  but  told  his  friends  that  he  believed  all 
the  phenomena  they  had  witnessed  might  be  satisfactorily 
explained  by  a  law  relating  to  the  conduction  of  heat  to 
bodiea  in  a  certain  condition,  and  whicii  had  only  of  late 
years  been  made  the  subject  of  investigation  (62). 

After  the  exhibition  of  the  prodigies  of  Fire,  came  one 
that  displayed  the  wonders  of  Light. 

It  consisted  in  a  variety  of  optical  representations  and 
illusions.  The  camera  obscura  presented  a  moving  picture 
of  the  surrounding  scene.  The  phantasmagoria  exhibited  a 
variety  of  ghastly  objects,  which,  alternately  receding  from, 
and  approaching  the  audience,  called  forth  shrieks  of  terror 
and  amazement.  Amongst  the  most  appalling  of  these 
figures  was  the  headless  horseman  of  Sleepy  Hollow,  so 
inimitably  described  in  the  Sketch  Book :  it  will  be  re- 
membered that,  the  body  of  this  trooper  having  been  buried 
in  the  churchyard,  its  ghost  was  believed  to  ride  forth 
every  night  in  quest  of  its  head,  and  that  the  rushing 
speed  with  which  he  passed  along  the  hollow,  like  a  raid- 
night  blast,  was  owing  to  his  being  in  a  hurry  to  get  back 
to  the  churchyard  before  daybreak.  This  rapid  move- 
*  Wisdom  of  Solomon,  cbep.  xix,  v.  30. 
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ment  was  admirably  repre<ienlerl  in  the  ])hantHsniao;oria :  at 
first  the  figure  appeared  extremely  diminutive,  and  at  a 
great  distance ;  but  almost  immediately  its  size  became 
gigaDtic,  and  it  seemed  as  if  within  a  few  feet  of  the 
audience,  and  then  suddenly  vanished.  After  an  instant  of 
utter  darkness,  the  figure  was  again  visible  at  a  great  dis- 
tance: the  schoolmaster,  Crane,  was  also  seen  belabouring; 
the  starveling  riha  of  his  steed,  old  Gunpowder,  and  quick- 
ening his  pace  towards  the  very  spot  where  the  spectre  was 
stationed.  The  whole  audience  were  breathless  with  horiDr. 
Crane  arrived  at  the  bridge,  over  whicli  the  headless  figure 
opposed  his  passage.  "  Mercy  upon  us ! "  cried  a  taiat 
voice  from  one  of  the  back  seats ;  "  the  ghost  has  found  bis 
head,  and  is  carrying  it  before  him  on  the  pommel  of  his 
saddle." — "  Hush,  hush  I  "  cried  another  voice.  Crane's 
horse  had  taken  fright^  away  lie  dashed  tbrough  thick  and 
thin  ;  stones  flying  and  sparks  flashing  at  every  bound. 
Crane's  Bimsy  garments  fluttered  in  the  air,  as  he  stretched 
his  long  lank  body  away  over  his  horse's  head,  in  the 
eagerne,ss  of  his  fiight.  Tlie  goblin  prea^d  hard  upon 
him  ;  he  was  not  more  than  a  yard  behind  him,  when  he 
was  seen  to  take  up  his  head,  and  with  gigantic  force  to 
hurl  it  at  the  pedagogue  i  it  encountered  his  cranium  with 
a  tremendous  crash  ;  he  was  tumbled  headlong  in  the  dust ; 
the  goblin  whisked  past  like  a  whirlwind,  and  ihe  company 
were  once  again  in  total  darkness. 

"  Upon  my  word,"  exclaimed  Mr.  Seymour,  "  this  is  one 
of  the  most  complete  illusions  I  ever  witnessed." 

"  It  is  most  ingeniously  managed,"  snid  the  vicar. 

"  Papa,"  said  Tom,  "I  am  quite  impatient  to  Icam  how 
so  extraordinary  an  effect  can  have  been  prodneed.  Ton 
told  me  this  morning  tiiat  a  phantasmagoria  was  nothing 
more  than  an  improved  magic  lantern  ;  but  how  is  it  pos^ 
sible  for  the  slides*  to  be  so  managed  as  to  make  the  figures 
approach  and  retire  from  you,  and,  above  all,  to  make  them 
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rauve  their  bodies,  and  throw  their  anns  into  difibreot  atti- 
tudes ?" 

"  In  the  first  place,  the  figures  only  appear  to  approach 
you,  for  they  are  tlirown  upon  a  surface  which  never 
chang^es  ils  place ;  the  whole  is  therefore  an  optical  illu- 
sion, arisiujj;  from  the  fact  that  we  estimate  the  distance 
of  an  object  by  ita  apparent  mag'nitude ;  when,  therefore, 
the  fig'ure  began  to  diminish  in  size,  the  mind  instantly 
assumed  that  it  was  receding  from  the  eye ;  and  the  illusion 
was  still  ferther  heightened  by  the  absence  of  all  other  ob- 
jects •  by  which  it  might  be  compared," 

At  this  moment  Mr.  Seymour  was  interrupted  by  the 
appearance  of  the  performer,  who  announced  his  intention  of 
submitting  another  optical  illusion,  which,  he  trusted,  would 
afford  equal  satis&ction. 

A  series  of  extraordinary  effects  were  now  exhibited  by 
means  of  concave  mirrors,  t  Agrial  images  were  produced, 
so  illusive  in  tiieir  appearance,  that  the  spectators  could  not 
believe  in  their  immateriality  until  they  attempted  to  grasp 
them.  In  this  manner  were  presented  flowers,  fruit,  a 
human  skull,  and  a  dagger;  the  latter  of  which  terrified 
the  spectator  by  the  sudden  and  violent  manner  in  which 
its  point  approached  him.  With  this  illusion  the  amuse- 
ments concluded ;  the  light  of  day  was  admitted  ;  and  the 
performer,  stepping  forward,  announced  the  termination  of 
hia  exhibition  in  the  words  of  Shakspeare : — 

"  Oar  revelB  now  are  ended  :  Iheae  our  ticton. 
As  I  forelold  you,  were  all  gpirifa,  and 
Are  melted  iota  njr,  into  thin  air." 

The  villagers,  as  they  poured  out  of  the  booth,  and 
mingled   with   their  companions  in   the  fair,  with  their 

•  It  iB  to  this  lotler  circumstanco  that  the  panorama  is  principally 
indebted  for  in  me.^fi.\  efFi'cts. 

t  Sir  Diivid  Brewster 
Bions,  which  may  be  thus  vroiUic«l, 


I 


wonted  |vopeD»ity  for  the  marvellous,  related,  in  most 
ex^gerated  terms,  the  wonders  they  had  encountered  tn 
the  re^oD  of  shadows.  Nothitig  is  swallowed  iviih  more 
aviditv  than  tiles  of  mystery,  e^)ecially  if  spiced  with  a 
few  grains  of  horror ;  we  cannot,  therefore,  be  surprised  at 
the  anxiety  so  generally  manifested  by  those  who  had  not 
yet  witnessed  the  optical  perfonnances,  to  exchange  their 
tickets  for  such  as  would  secure  their  admission  into  the 
popular  booth. 

The  next  entertainmeiit  was  a  display  of  Tentriloquiam, 
by  a  pupil  of  the  celebrated  Baron  de  Mengen. 

'•  Now,"  said  the  vicar,  "  we  are  to  witness  a  deception 
upon  the  ear,  such  as  we  have  just  seen  practised  on  the 

Mr.  Twaddleton  was  quite  correct  in  this  observation ; 
fitr,  notwithstanding  all  the  mystery  with  which  the  subject 
has  been  invested  by  credulity,  ventriloquism  is  nothing 
more  than  a  slcilful  modulation  of  the  voice,  so  as  to  imitate 
the  gradations  of  sound,  as  they  affect  the  ear  in  nature 
under  all  the  circumstances  of  distance  and  obstruction  ;  in 
short,  imposing  upon  the  ear  as  a  perspective  p^ting  does 
upon  the  eye.  At  the  same  time,  the  deception  is  heightened 
by  directing  the  attention  to  particular  points ;  for  we 
never  distinguish  very  accurately  the  quarter  from  which 
sounds  appioach,  and  our  imagination  is  apt  to  refer  to  the 
spot  to  which  our  attention  has  been  artfully  directed.  The 
ventriloquist,  moreover,  better  to  conceal  the  movement  of 
his  lips,  takes  care  to  select  such  words  as  do  not  con- 
tain labial  consonants. 

In  this  booth  were  also  exhibited  the  several  interesting 
^fects  produced  by  the  modilicatioa  and  reflection  of  sound, 
as  already  described.  Tom  Plank  undertook  the  "/npwtifc 
Girl"  and  to  his  credit  be  it  recorded  that  he  performed 
his  part  most  successfully.  Well  acquainted  with  the  sundry 
bttle  secret  partialities  of  his  fellow- villagers,  he  contrived  to 
uiidte  the  Invisible  Girl  give  answers  that  tinged  the  &ce 


of  many  a  fair  maiden  with  a  blush,  while  ihe  hearts  of  the 
fiivoured  awaina  palpitated  with  iinespected  joy. 

The  crowd  was  now  dispersed  by  the  appearance  of  a 
placard,  aanouiicing'  the  suspension  of  all  the  performances 
(or  two  hours ;  and  informing  the  populace  that  the  interval 
would  be  devoted  to  various  sports  and  pastimes  in  the  ad- 
joining field. 

The  revellers  accordingly  hastened  to  the  spot  where  the 
several  sports  were  to  take  place,  and  to  which  they  were 
directed  by  the  sound  of  a  bugle. 

We  have  rtated  that  a  small  enclosure  had  been  prepared 
for  the  youths  of  the  village,  who  were  to  perforui  rhe 
"  Ludas  2'roja,"  or  Troy  Giame.  The  major  and  his 
party  had  taken  possession  of  the  seats  placed  for  their 
accommodation  under  an  awning ;  and  the  boys,  classically 
dressed,  and  furnished  with  little  arms  and  weapons,  were 
mustered  in  chco.  Each  youth  was  mounted  on  a  pony  ; 
and  the  troop  having  rode  round  the  ring,  and  surveyed  the 
spectators,  the  vicar  arose  from  his  seat,  and,  like  the 
sage  Epytides,  gave  the  signal  of  attack  by  a  crack  of  the 
whip.  They  now  arranged  themselves  in  two  battalions, 
and,  hurling  their  javelins  with  an  air  of  proud  defiance, 
wheeled  and  ciiarged,  and  urged  the  sportive  war.  At  the 
conclusion  of  the  game,  the  vicar  called  the  principal 
youth,  or  "  prineepg  juvBiilutis,"  and  presented  him  with  a 
basket  of  fruit,  which  he  desired  him  to  divide  amongst  his 
companions. 

The  populace  now  separated  into  differeut  groups  :  one 
party  proceeded  to  witness  a  wrestling-match  i  another  to 
see  the  foot-race ;  a  tiiird  to  be  present  at  a  match  of 
quoits ;  for  the  vicar  had  provided  all  these  games,  in 
imitation  of  the  ancient  Peathalum  or  Quinquertium. 
While  observing  the  game  of  quoits,  the  vicar  displayed 
much  classical  erudition ;  he  said  that  Homer  had  repre- 
sented Ajax  and  Ulysses  as  greatly  skilled  in  ihe  sport ; 
and  that  Ovid,  when  he  brings  in  Apollo  and  Hyacinth 
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playing  at  it,  had  given  &  very  eli^Dl  description  of  the 
*  iilthoua;li  it  su^e^^ted  a  caiitiou  to  the  practice 
of  it.  The  vicar  also  i:«minded  us  that  Perseus  had  thus 
unfortunately  killed  his  prrandiuther.  Scaliger,  lie  con- 
tinued, is  of  opinion,  (hat  the  throwin?  the  disctis.  or  qnoit, 
is  but  an  improvement  of  the  old  sport  of  castiiii;  the  sheep- 
book  ;  a  conjecture  which,  the  vicar  thought,  received 
some  support  from  a  passage  in  the  fourth  Iliad. 

"  Mr.  Twaddleton,"  cried  Mr.  Seymour,  "  you  look  at 
every  sport  with  the  eye  of  a  classic  m-  antiquary  ;  I,  on 
the  other  hand,  as  you  well  know,  cautiously  esamine  every 
action,  to  discover  whether  some  scientific  principle  may 
not  find  an  illustration.  On  the  present  occasion,  I  am 
desirous  of  directing  the  attention  of  tJie  children  to  the 
manner  in  which  yonder  skilful  player  hurls  his  qurat." 

"  I  do  not  exactly  comprehend  the  object  they  have  in 
view  in  throwing  the  quoits,"  said  Louisa. 

"  Do  you  not  perceive  tiiat  two  irou  pins,  or  hobs,  are 
driven  into  the  ground,  at  (he  dif^tance  of  eighteen  or 
twenty  yards  asunder  ?  "  asked  her  father. 

"  To  be  sure,  and  I  suppose  that  each  player  attempts 
to  hit  one  of  those  pins." 

"The  players  stand  at  one  of  the  hobs,  and  'hrow  an 
equal  number  of  quoits  at  ttie  other ;  the  nearest  of  them 
to  the  hob  are  reckoned  towards  the  game.  When  they 
have  cast  all  their  quoits,  the  candidates  go  over  to  the 
point  at  which  they  have  been  throwing,  and,  when  they 
have  determined  tiie  state  of  the  game,  tliey  throw  their 
quoits  back  ag^n  at  the  hob  where  they  had  before  stood ; 
and  thus  continue  to  act,  on  alternate  sides,  till  the  game 
is  ended." 

"  I  n<iw  understand  it,"  cried  Louisa. 

"  You  doubtless  know,  Mr,  Twaddleton,"  said  Mr.  Sey- 
mour, "  that  the  casting  of  stones,  darts,  and  other  missiles, 

•  Ovid's  Motftmorpliosefi,  lib.  i. 
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waa  among-  the  amusements  practised  in  the  twelfth  cen- 
tury by  the  young  Londoners,'' 

"  Casting  of  the  bar,"  replied  the  vicar,  "  was  formerly 
a  part  of  a  liero's  education ;  and  kings  and  princes  were 
admired  for  their  agility  and  grace  in  throwing  '  the  stone, 
the  bar,  and  the  plummet.'  Henry  the  Eiifhth,  even  after 
his  accession  to  (he  throne,  retained  the  casting'  of  the  bar 
among-  his  favourite  amusements.  The  sledge-hammer, 
and,  among  rustics,  an  axletree,  were  also  used  for  the 
same  purpose  as  the  bar  and  the  stone." 

"  The  game  of  qnoits  is  certainly  far  superior  to  such 
pastimes,"  said  Mr.  Seymour,  "on  account  of  its  depend- 
ing less  on  mere  strenglh,  and  more  upon  superior  sliill." 

"  Did  not  you  say,  papa,  that  its  action  would  illustrate 
some  principle  of  science  ?  I  have  been  looking  at  the  quoit, 
which  I  perceive  is  a  circular  piece  of  iron  with  a  hole  in 
the  middle,  but  I  cannot  discover  in  what  maruier  any 
scientific  principle  can  be  connected  with  its  motion." 

"  If  you  will  attentively  observe  a  skilful  player,  you 
will  perceive  that  he  steadies  the  flight  of  the  quoit,  by 
imparting  to  it  a  spinning  motion ;  were  he  not  thus  to 
rifle  it,  you  would  find  that  it  would  fly  very  far  from  the 

"  Upon  the  same  principle,  I  suppose,  that  we  impart  to 
the  ball  a  spinning  motion  at  the  game  of  btlboquet  ?  "  said 
I/Ouisa. 

"  Precisely  so,"  replied  her  fiither,  who  aleo  stated  that 
the  body  was  made  to  rotate  on  its  shorter  axis,  for  the 
reasons  before  explained  ;•  and  that  while  whirling  through 
the  air  it  always  preserves  its  plane,  whatever  the  position 
of  that  plane  may  be,  and  however  it  may  be  inclined  to  the 
direction  in  which  the  quoit  travels.  He  moreover  ob- 
Berved  that  it  affords  an  excellent  illustration  of  the  motion 
of  the  earth  round  the  sun,  showing  how  the  axis  of  rofa- 

•  Pago  139. 
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tion  remains  parallel  to  itself  during  its  auntial  journey 
without  any  respect  wiiatever  to  the  aiin. 

The  ^^ pimlhalum  "  having  been  concKided,  the  populace 
retired  into  several  hootlia  ivhieh  were  appropriated  to 
refresliments.  The  shows  then  recommenced ;  those  not 
already  described  were  principally  devoted  to  tiie  exhibition 
of  wild  animals,  an  entertain  men  t  which  the  vicar  con- 
sidered a.1  ^Biiclioned  by  the  highest  classical  authority ; 
although  he  at  once  rejected  a  proposition  made  by  the 
major  to  rtnder  the  amusement  still  more  in  accordance 
with  ancient  custom,  by  encouraging  a  6ght  between  a 
lion  and  a  tiger. 

Ttie  hour  had  now  arrived  for  the  grand  banquet;  and, 
by  the  command  of  the  major,  the  band  paraded  tlje  fair, 
playing  the  inviting  tune  of  "Oh,  the  roaat  iieef  of  Old 
England  !  "  The  populace  haalened  to  the  tent,  and  each 
took  his  place  according  to  the  number  upon  his  ticket. 

We  shall  not  detain  our  readers  by  an  account  of  tke 
dinner ;  it  will  be  sutlicieut  to  state,  in  the  language 
generally  used  upon  such  occasions,  that  the  whole  went  off 
with  great  eclat,  and  gave  universal  satisfaction  to  the 
delighted  guests. 

For  the  amusement  of  his  military  friends,  the  major  had 
made  arrangements  for  reviving  the  ancient  game  of  quin- 
tain, to  be  played  afl^r  the  banquet.  It  may  be  necessary 
to  state  that  the  quintain  is  a  pastime  of  high  antiquity. 
It  was  originally  nothing  more  than  the  trunk  of  a  tree,  or 
a  post  set  up  for  the  practice  of  young  beginners  in  chivalry. 
Afterwards  a  staff,  or  spear,  was  fixed  in  the  earth,  and  a 
shield  hung  upon  it  was  the  mark  to  strike  at.  The  dex- 
terity of  the  performer  consisted  in  smiting  the  shield  in 
such  a  manner  as  to  break  the  fastening  and  to  bring  it  to 
the  ground.  In  process  of  time  this  diversion  waa  much 
improved ;  instead  of  the  staff  and  shield  a  grotesque 
wooden  figure  was  introduced,  and  it  was  so  contrived  to 
move  Tipon  a  pivot,  that  if  it  were  struck  unskilfully  it 
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would  turn  out  Bjid  give  the  performer  a  severe  blow. 
The  quintain  which  the  major  had  prepared  for  ^lle  present 
occasion  consisted  of  a  wooden  figure  fixed  upon  a  pivot, 
and  holding  in  its  outstretched  arm  a  hag  of  flour.  Those 
who  ran  at  it  and  missed  it  were,  of  course,  laughed  at; 
while  he  who  struck  the  figure  full  with  his  lance  gave 
!flm  a  sudden  whirl ;  and,  unless  he  was  very  nimble, 
waa  covered  with  flour  from  the  bag  which  was  thus 
brought  into  contact  with  him. 

The  reader  must  now  consent  to  retire  from  tlie  scene  of 

olic,  ajid  leave  the  villagers  to  the  undisturbed  enjoyment 
of  their  jollity.  The  major  and  hia  party  returned  to  the 
house,  wliere  they  remained  until  the  hour  approached  at 
which  the  fireworks  were  to  be  disehai^ed,  and  the  festivi- 
ties of  the  day  concluded.  Mr.  Seymour  accompanied  his 
children  to  the  stage  erected  for  the  pyrotechnic  exhibition, 
in  order  that  he  might  explain  the  construction  of  the  fire- 
works before  they  witnessed  them  iu  action. 

"Upon  my  word,  the  major  has  provided  most  liberally 
for  our  entertainment  I "  exclaimed  Mr.  Seymour,  as  he 
ascended  the  steps  which  led  to  the  platform :  "  I  declare 
there  is  a  forest  of  rockets  I  and  what  magnificent  Pin- 
wheeLt,  TourbiUorts,  MarrooTis,  Pots  de»  Aigrettes,  Gerbes, 
Courantines,  and  Roman  Candles!" 

"  Are  those  paper  cylinders,  with  long  sticks,  rockets  ?  " 
inquired  Tom. 

''  They  are ;  and  if  you  will  attend  to  me,  I  will  explain 
the  principle  of  their  construction.  They  have  ever  been 
considered  as  holding  the  first  place  amongsingle  fireworks, 
and  deservedly  so ;  not  only  on  account  of  the  splendid 
appearance  they  present  when  fired  by  themselves,  but 
from  their  extensive  application  in  increasing  the  beauty 
of  other  exhibitions.  The  rocket,  you  perceive,  consists  of 
a.  strong  paper  cylinder,  which  is  filled  with  a  suitable 
composition ;  it  is  crowned  with  a  head,  or  '  ptil,'  as  it  is 
technically  termed,  ciiarged  with  various  materials,  which 
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throws  out  sparks,  stars,  and  other  decorations,  as  soon  as 
it  lakes  fire  in  the  air.  after  the  body  of  the  rocket  has  been 
oonsume^l.  You  may  observe  that  the  head  is  made  to 
terminate  in  a  poiiit,  which  greatly  fecilitaies  its  passage 
through  the  air.  The  whole  is  affixed  to  a  straii^ht  stick, 
which,  like  the  rudder  of  a  ship,  makes  it  tiiru  to  that  side 
towards  which  it  is  inclined,  and  consequenily  causes  the 
rocket  to  ascend  in  a  straight  line." 

"  But,  papa,"  observed  Louisa,  "  all  the  rockets  have 
not  straight  rods  ;  see,  there  L"  one  with  a  crooked  stick." 

"  That  is  for  the  purpose  iif  causing  the  rocket  to  aecend 
in  the  form  uf  a  screw  :  the  first  effect  of  the  bent  rod  will 
be  to  make  the  rocket  incline  to«:ards  that  side  to  which  it 
is  bent ;  but  its  centre  of  gravity  bringing  it  afterwards 
into  a  vertical  situation,  the  result  of  these  iwo  opposite 
eflbrts  will  be,  that  the  rocket  will  ascend  in  a  zigzag  or 
spiral  form.  In  this  case,  however,  since  it  dbplaces  a 
greater  volume  of  air,  am)  describea  a  longer  line,  it  will 
not  ascend  so  high  as  if  it  had  been  impelled  in  a  straight 
direction  ;  but  I  think  you  will  admit  that,  on  account  of 
the  singularity  of  this  motion,  it  produces  a  veiy  agreeable 
effect." 

"  And  what  causes  the  rocket  to  ascend  into  the  air?" 
asked  Tom. 

"  It  is  a  subject  which  has  engaged  tlie  attention  of 
several  most  distinguished  philosophers  ;  the  explanation, 
however,  afforded  by  Dr.  Hutlon  ap[iears  to  me  to  be  the 
most  satisfactory.  He  says,  '  that  at  the  moment  when  the 
powder  begins  to  inflame,  its  expansion  produces  a  torrent 
of  elastic  fluid,  which  acts  in  every  direction  ;  that  is, 
against  the  air  which  Ojiposes  its  escape  from  the  cartridge, 
and  against  the  upper  part  of  the  rocket ;  but  the  resist- 
ance of  the  air  is  more  considerable  than  the  weight  of  the 
rocket,  on  account  of  the  extreme  rapidity  with  which  the 
elastic  fluid  issues  through  the  neck  of  the  rocket  to  throw 
itself  downwards,  and  therefore  the  rocket  asceuds  by  the 
cKce^  of  the  one  of  these  forces  over  tlie  other.'  " 
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Turn  observetl,  that  he  thought  Dr.  Hutton's  expliination 
very  simple  and  plausible. 

Dr.  Hultoii  adds,"  continued  Mr.  Seymour,  "  tiiat  [he 
rocket  could  oot  rise  unless  a  sufficient  ({uaDtity  of  elastic 
fluid  were  produced,  and  hence  arose  the  expedient  of 
piercing  the  rocket  with  a  conical  hole,  so  as  to  make  the 
composition  burn  in  conical  strata,  which,  having  much 
greater  surface,  produce  a  much  greater  quantity  of  in- 
flamed matter  and  elastic  fluid.  Without  auch  a  contriv- 
ance the  composition  would  inflame  only  in  circular  coat^ 
of  a  diameter  equal  to  that  of  the  rocket ;  and  expe- 
rieuce  has  shown  that  this  is  not  suflicient  for  the  purpose. 
Some  years  ago  a  plan  was  sugge«'ted  for  producing  the 
propulsion  of  a  vessel  in  this  way  ;  by  the  force  of  a  eteam- 
engine  a  stream  of  water  was  to  be  shot  out  of  the  stem, 
the  impulse  of  which,  upon  the  water  in  the  river,  was  to 
push  forward  the  boat.  It  is  a  curious  &ct,  that  nature 
has  employed  the  same  expedient  for  the  motion  of  some 
aquatic  insects.  The  larva  of  the  dragon-fly,  according  to 
Adams,  swims  forward  by  ejecting  water  from  its  tail." 

"  Wliat  are  those  fireworks  attached  to  the  lines  ?"  asked 
Tom. 

"  Those,  my  dear,  are  line-rockets,  or  courantines,'  and 
which,  instead  of  rising  into  the  air,  run  along  the  line,  to 
which  they  are  attached  by  means  of  a  hollow  cylinder. 
Their  moiiun  is  to  be  explained  upon  the  same  principle  as 
that  of  the  sky-rocket ;  a  force  ia  generated  by  the  escape 
of  elastic  matter,  and,  as  the  rocket  is  confined  to  the  rope. 
ma<le  to  run  along  the  line,  instead  of  ascending  into 
the  air." 

That  is  clear  enough,"  said  Loui'a ;  "  but  see,  papa, 

e  is  the  figure  of  a  dragon  on  yonder  rope !" 

Tliat  is  merely  a.  runner  ibr  the  courantine,  which 

is  constructed  in  that  form  for  tlie  purpose  of  rendering 

ihibition  more  surprising.     I  dare  say  it  is  filled  with 

•  From  the  Frencli  term  coanml,  signifying  ruunlng. 
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variotu  compositions,  such  as  golden  rain,  and  fires  c^ 
different  coloure,  which  will  greatly  heighten  the  effect  j 
indeed,  this  pjrrotechnic  amusemeDt  may  be  infinitely 
varied," 

'*  Are  not  tho^  pin-wkeeU,  which  are  elavated  above 
the  nuling?"  said  Tom. 

'*  Yes;  they  are  pin  or  Catherine  wheels;  and  if  you  will 
took  at  them,  you  will  perceive  that  they  are  of  very 
simple  Goustructiou  ;  consbting  merely  of  a  long  paper 
tube,  filled  with  inflammable  matter,  and  rolled  round 
a  small  circle  of  wood,  so  as  to  form  a  helis  or  afHrBl 

"  The  circle  of  wood,  I  suppose,  is  pierced  in  the  middle 
for  the  purpose  of  receiving  a  pin,  by  which  the  wheel  is 
attached  to  the  post,"  SMd  Tom. 

"Exactly  so;  and  the  oanse  of  their  revolution  is  the 
same  as  that  which  produces  the  flight  of  the  rocket ; 
the  impuli«e  of  the  air  forces  back  the  ignited  part  of 
the  wheel,  which  generates,  as  it  were,  a  ceutrifiigal 
force,  while  the  attachment  of  the  pipe,  by  preventing; 
its  obeying  such  a  force,  may  be  said  to  represent  the 
centripetal  force,  and  thus  is  the  revolution  of  the  wheel 
continued,  until  the  whole  of  the  composition  is  con- 
sumed." 

"  I  think  you  fold  u?,  when  speaking  of  the  thauma- 
Irope,*  it  was  the  rapidity  with  which  the  flame  revolved 
that  occasioned  the  star-like  appearance  which  is  eshibited 
by  this  firework,"  observed  Louisa. 

"  Undoubtedly,  my  dear;  it  cannot  be  otherwise." 

The  party  now  exaniined  the  remaining  specimens  of  the 
pyrotechnic  art.  Mr.  Seymour  informed  them  that  mar- 
Toona  were  nothing  more  than  small  cubieal  boses,  filled 
with  a  composition  proper  for  making  them  burst,  and 
thence  producing  a  loud  report.     He  said  that  they  were 

■  Spc  page  384. 
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principally  used  in  combination  with  other  pieces,  or  to 
form  a  battery,  in  which,  by  different  leogtlis  of  quick 
match,  they  were  made  to  explode  at  distinct  intervab. 
Mr,  Seymour  added,  that  when  the  cases  were  made  cylin- 
drical, instead  of  being  cubical,  they  eschwiged  the  name 
of  marroon  for  that  of  gaurntson.  Louisa  inquired  the 
nature  of  certain  cylindrical  oases  she  observed  on  the 
st^e,  and  was  informed  tliat  they  were  gerbes,  a  species  of 
firework  which  throws  up  a  luminous  and  sparkling-  jet  of 
fire,  and,  from  a  supposed  resemblance  to  a  water-epout, 
has  derived  the  appellation  of  gerbe,  Mr,  Seymour  next 
pointed  oat  to  Tom  a  row  of  Roman  candles,  some  of 
which  were  fixed  quite  perpendicular,  others  inclining 
at  difierent  angles,  so  that  the  balls  might  be  projected  to 
various  distances,  and  thus  produce  a  more  varied  effect. 
He  observed,  that,  to  his  taste,  it  was  by  far  the  most 
beautiful  firework  ever  exhibited. 

"  I  am  quite  impatient  for  the  exhibition,"  cried  Tom ; 
"  pray,  papa,  what  is  the  hour  ?  I  think  it  was  determined 
to  let  them  off  at  ten  o'clock." 

''It  is  now  about  eight  o'clock;  we  will  therefore 
return  to  the  house ;  we  shall,  however,  I  suspect,  have  a 
curious  si^ht  to  witness  on  our  way  through  the  lair ;  for 
by  this  time  every  booth  is  illuminated." 

The  scene  was  indescribably  beautiful,  ano  might  be 
said  to  resemble  an  enchanted  island.  The  trees  were 
lighted  up  with  an  endless  profusion  of  Chinese  lanterns, 
of  various  colours,  and  decorated  with  fantastic  transpa- 
rencies, which  produced  an  effect  highly  graceful  and 
pleasing.  The  booths  were  richly  studded  with  lights ; 
and,  near  the  platform,  on  which  the  villagers  were  enjoying 
the  country  dance,  was  erected  a  pyramid,  which  blazed 
with  several  hundred  variegated  lamps. 

At  ten  o'clock  the  commencement  of  the  fireworks  was 
announced  by  a  shower  of  rockets.  The  music  ceased ; 
and    the   dancers,  together   with  t)ie  spectators  who  had 
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gaihered  around  the  platform,  hastened  to  the  spot,  whither 
ihey  were  suinmoued  by  the  sounds  of  trumpet.-,  to  witneM 
the  pyrotechnic  entertainment  which  «as  to  crown  thq. 
festivities  of  the  day. 

The  little  Seymoura  had  been  stationed  by  their  &tber. 
in  the  most  favourable  spot  for  seeing  the  exhibition  ;  and 
highly  were  the  major  and  his  party  delighted  with  the 
observations  which  fell  from  the  intelligent  children  on  the 


"  Observe,  Louisa,  the  rocket  as  it  ascends  describes  a 
parabola !  ""  cried  Tom. 

"  Oh,  how  extremely  beautiful  I  see,  the  head  has  burst]. 
and  is  discharging  a  number  of  brilliant  stars !  What 
is  that  red  spark  which  is  now  falling  to  the  ground,  papa  ?" 

"  That  is  the  ignited  stick  of  the  rocket,"  replied  his 

"  Take  care,  Louisa,  do  not  hold  your  ktsB  up,"  ex* 
claimed  Tom ;  "  ibr  as  the  rocket  burato  over  our  heads,  tlie 
stick  may  fall  upon  us." 

"  I  scarcely  expected  such  an  obseri-ation,  Tom,"  said 
ills  fiiiher,  "  after  the  sensible  remark  you  just  made  re- 
specting the  parabolic  path  of  the  rocket ;  do  not  you 
remember,  that,  when  a  projectile  has  readied  ila  greatest 
altitude,  it  will  descend  in  a  curve  similar  to  that  in  which 
it  ascended  ?" 

"  True,  true,"  answered  Tom;  "  I  see  my  error:  the 
stick  must,  of  course,  fall  at  a  eoiiBiderable  distance  from  us." 

"  Look  !  look  I  !  There  goes  a  couranliHe  I  how  it  ran: 
along  the  rope ! "  esclaimed  Louisa. 

»  A  scientific  rritic  hns  offered  the  following  just  remiu'lt  upon  thl^< 
pasange:— "Tlie  rocket  nsoerds  by  n  constantly  acting  force,  Dot  bj' 
B  momuntary  impalse,  as  thongh  it  were  sliot  iVom  a  gun.  Suppoafng' 
the  force  arising  froni  cflmbiutian  to  be  proportionate  to  the  weight  of^ 
the  rocket,  as  long  as  the  force  condnues  to  be  generated,  the  roelceC 
must  move  in  x  straigLt  line;  after  which,  having  only  ila  own  mo- 
te  oppose  its   gravitation,  it  will   proceed    in  a  pitrttbolio 
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"  There  goes  another  !  "  cried  Tom ;  "  and  see,  it  is  the 
dragon  ;  and  T  declare  there  is  another  running  in  an  op- 
posite direction ; — they  meet.  Look  at  the  serpents  wliicli 
they  discharge  from  their  mouths  1  Now  they  return  to 
the  extremity  of  the  line  with  great  violence.  What  an 
explosion  ! ! !  " 

In  like  manner  were  nest  exhibited  two  ships,  which, 
being  filled  with  serpents,  were  made  to  pour  their  broad- 
sides at  each  other. 

"  I  never  saw  better  coiirantines,"  said  Mr.  Seymour  j 
"the  major  really  conducts  the  exhibition  with  great  skill; 
it  does  him  inftnite  credit  as  an  engineer." 

"  See — see,  papa !  what  a  large  wheel  of  fire !  and  the 
figure  of  a  man  in  the  centre." 

"  A  classical  device  of  the  vicar,  beyond  all  doubt.  It 
is  Ixion  on  a  wheel  enoompasBed  by  hissing  serpents,"  ob- 
served his  fether.* 

This  conjecture  was  soon  verilief],  fur  the  vicar,  with  his 
usual  animatioD,  waa  heard  to  exclaim — 

''  ' .    .    .    .     tortosque  Iiionis  anguea, 
tmmiuifmque  robim,' 

as  Vii^il  has  it." 

Another  display  of  rockets  succeeded,  which  burst  foi^ 
in  showers  of  golden  tears,  emerald  stars,  and  ruby  balU| 
many  of  which  changed  during  their  course  into  otheii 
colours,  or  discharged  nests  of  fiery  serpents. 

(liai,g)-(bang)-(bang)- 

"  There  ^o  the  marrooiis,"  said  Mr.  Seymour. 

The  band  now  struck  up  a  march,  and  the  major  c 
pletely  succeeded,  by    having  arranged  different  len 

■  Al  s  fete  giTBD  at  (he  ObaervBlory,  Csmpden  Bill,  Kensington,  on 
the  4th  of  jQly,  184!),  in  honour  of  the  birfhdaj  of  the  Earl  of  BoBse, 
the  liheral  hoBl,  nmongst  a  variety  of  pyrolechnio  dericcB,  exhibited 
the  above  piece,  at  the  au^cstion  of  the  author,  with  very 
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of  quick  DiBtcli,  in  making  tliem  explode  at  appropriate  iu- 
tervals,  so  as  to  mark  correctly  the  commencement  of 
each  bar  of  tbe  music  which  was  performing, 

"  Bravo  !  bravo  !  "  exclaimed  Mr.  Seymour  ;  "  had 
Haudel  witnessed  »uch  an  effect,  he  would  bave  engaged 
the  major  as  aperfonner  in  hia  graud  choruses." 

"  See  I  what  a  beautiful  fountain  of  fire — there  !  uoir  a 
moat  brilliant  star  ia  ejected !  " — 

"  It  is  a  Roman  eaiidle,"  said  Mr.  Seymour. 

A  variety  of  different  rockete  were  uext  exploded  ;  such 
as  "  Totaling  rockets,"  so  called  from  their  ascending  to  a 
greater  height  than  any  otjiers  ;  an  eKect  which  is  produced 
by  fixing  a  smaller  rocket  on  the  top  of  another  of  superior 
dimensions  ;  "  Honorary  rockets,"  which,  when  they 
attain  their  greatest  height,  communicate  fire  to  other 
rockets  affixed  to  them  in  a  transverse  liireotiou,  and  thus 
produce  a  rapid  revolution,  and  represent,  on  iheir  return 
to  the  ground,  a  spiral  of  descending  fire ;  "  Caduceus 
rockets,"  so  called  from  their  resemblance,  when  in  action 
to  the  rod  borne  by  Mercury :  the  effect  is  produced  by 
firing  two  rockets  obliquely  on  the  opposite  sides  of  a  rod, 
so  that  they  may  form  in  their  flight  two  spiral  lines ;  and 
"  Shell  rockets,"  which,  like  the  arrow  of  Acestea,  sud- 
denly kindled  into  light  as  they  passed  rapidly  through  the 

The  beautiful  effect  of  Coloured  Fibeb  was  next  dis- 
played ;  red  and  green  being  those  selected  for  the  sake  of 
contrast  To  succeed  in  this  exjiibition  it  is  esuential  that 
it  should  take  place  amidst  shrubs  and  trees,  and  that  ihe 
immediate  source  of  the  light  should  be  most  carefully  con- 
cealed ;  it  is  the  retlection  alone  that  lends  enchantment  to 
the  scene ;  should  the  spectators  gain,  only  fur  a  moment, 
a  sight  of  the  burning  mass,  the  spell  is  dissolved.  The 
company  were  accordingly  directed  to  proceed  to  a  different 
utrt  of  the  grounds,  where  this  important  condition  could 

•  JEa.  I.  V, 
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be  fulfilled.  The  red  fire  was  first  tlisplaywl,  by  *¥hicli 
every  herb,  shrub,  and  tree  gloweJ  with  an  intense  colour. 
An  illusion  so  magical  acted  upon  the  sensitive  imagina- 
tion of  the  vicar,  and  called  forth  frc«n  tlie  depiha  of  hi* 
classical  reminiscences  various  quotations  deecriplive  of 
the  realms  of  Tartarus ;  while  the  (freen  light  which  suc- 
ceeded, after  a  sufficient  interval  to  allow  the  eye  to  recover 
its  just  perception,  transported  him,  in  imagination  al  least, 
from  penal  regions  to  those  that  were  regarded  as  the 
brighter  aliodes  of  happy  spirits — ^the  "locos  leetos  et 
ontiSTta  Vireta  "  of  Virgil. 

The  major  and  Mr.  Seymour,  although  they  played  upon 
his  singularities,  were  anxious,  on  every  occasion,  to  gratify 
the  classical  humour  of  the  vicar,  and  had  accordingly 
arranged  for  liim  a  very  agreeable  surprise;  it  was  a 
Tableau,  in  which  the  shade  of  the  unhappy  Dido  was  seen 
gliding  through  the  wood,  and  refusing  to  rec<^nise  the 
advaucps  of  her  earthly  lover.  The  green  hue  cast  upon 
the  figure  went  for  to  realise  the  spectral  form  of  the  poet's 
imagination,  while  the  parts  of  Dido  and  ^neas  were 
admirably  sustained  by  Mrs.  Beacliam  and  lier  iiusband. 

The  entertainment  of  the  evening  concluded  with  what 
pyrotechnics  call  "  a  get  piece ;"  it  was  a  Catherine- wheel 
of  imposing  size  and  splendour,  repeatedly  changing  its 
form  and  devices,  and  finally  discharging  a  shower  of 
rockets.  The  dense  volume  of  smoke  which  followed 
gradually  cleared  off,  and  the  appropriate  motto  "pabe- 
WELL  "  appeared  in  sparkling  letters  of  ruby  light. 

Jn  a  few  minutes  the  populace  separated,  and  were  on 
their  respective  roads  home,  when  a  lai^  rocket  ascended, 
and,  bursting  over  their  heads,  discharged  a  parachute,  lo 
which  was  attached  a  brilliant  light :  eight  similar  rockets 
followed,  and,  by  ingeniously  varying  the  direction  and 
angle,  the  major  contrived  to  launch  the  floating  luminaries 
in  the  form  of  a  crown  or  circle,  each  alternately  changing 
its  colour  from  red  to  blue,  and  thus  imparting  to  the  land- 
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scape  the  ruddy  hue  of  the  setting  sun^  or  the  milder 
radiance  of  a  mellow  moonlight. 

^^  Charming — most  charming  !"  exclaimed  the  delighted 
vicar ;  ^*  why,  my  dear  major/'  continued  he  in  the  same 
tone  of  enthusiasm,  ^'  your  prolific  ingenuity  divests  even 
a  parting  scoie  of  its  accompanying  gloom, 

'  Et  noctem  flammis  funalla  yincunt,' 

as  the  immortal  poet  has  it." 
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Note  1,  p.  4.— Thh  Horologe  of  Flora. 


How  ^t  the  > 
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The  Horologe  op  FLORi  is  alluded  to  bj  Pliny  with  his  lunial 
felioity  of  thought  and  BKpresaion.  "Dadi  tibi  herbas  hora- 
rum  indices ;  et  ut  ne  aole  quidem  oculoa  tuoa  a,  terra  avoces, 
heliotropium  &c  lupmuiu  circumaguntur  cum  illo.  Cur  etiam 
altius  spectas,  ipsumque  cmlum  Hcrutaris  ?  Habee  ante  pedes 
tuoa  ecce  Vergilifts."~//ifl^  Nat.,  lib.  sviii.  o.  27. 

Liunaaua  enumerates  forW-sR  flowers  which  possess  this 
kind  of  aensibiUtjr.  The  iollowing  are  a  few  of  them,  with 
their  respective  hours  of  rising  and  setting,  as  the  Swedish  na- 
turalist terms  them.    He  divides  them  into — 

1st.  Meteoric  flowers,  which  less  accurately  observe  the 
hour  of  unfolding,  but  are  expanded  sooner  or  kter,  according 
to  the  cloudiness,  moisture,  or  presaura  of  the  atmosphere. 

2nd.  Tn^iKol  flowers,  which  open  in  the  morning,  and  close 
before  evening  every  day  i  but  the  hour  of  the  eipanding 
becomes  earher  or  later,  as  the  length  of  the  day  increases  or 
decreases. 

3rd.  Equinoctial  Jtmoers,  which  serve  for  the  construction  of 
Flora's  dial,  since  they  open  at  a  certain  and  exact  hour  of  the 
day,  and  for  the  most  part  close  at  another  determinate  hour ; 
for  instance,  the  Leoatwion  taraaacum,  dandeUon,  opens  at 
fi-6,  closes  at  8-9  ;  Hieraeium  pikatlla,  raousa-ear  hawkweed, 
opens  at  8,  closes  at  2  ;  TVagopogon  praietise,  yellow  goat's- 
beard,  opens  at  aunrise,  and  E^uts  at  noon  with  such  regula- 
rity, that  the  husbandman  who  adopts  it  as  the  signal  of 
dinner-time  need  not  fear  to  have  his  pudding  too  much  or 
too  httle  boiled  ;  Suachtis  lirvis,  smooth  sow-thistle,  opens  at 


S,  aloBBH  at  1 1-12  [  Lactuat  saliva,  cultivated  lettuce,  opens  at 
7,  cloaes  at  10  ;  Tragopogon  Itiieuii,  yellow  goafu-beaj^  opeoB 
at  3-6,  closes  at  9-10 ;  Lnpmna,  nipplewort,  opetia  at  5-tl, 
closes  at  10-11  ;  Nymphaia  aiha,  white  water-lily,  opens  at  7, 
closos  at  5 ;  Papaver  nudieaule,  naked  poppy,  op«ns  at  6,  closce 
at  7 ;  Henvrocidlis  fitlea,  ta.wnj  day-Uly,  opens  at  5,  oloses  at 
7-6  ;  CiMvolriUia,  opena  at  5-6  ;  Malva,  mallow,  opens  at  9-lU^ 
cloaeB  at  1  ;  An-iiaria  purpurea,  piirjile  sandwoi-t,  opens  at 
9-10,  oloaea  at  2-3 ;  Aaagallix,  pimpemal,  opena  at  7-8  ;  fortu- 
foca  Aorfeiww,  garden  purBlain,  opens  at  9-lti,  closes  at  11-13; 
Dianthta  prolifer,  proliferous  pink,  opens  at  8,  closes  at  1 ; 
Cidkorev/m,  succory,  opena  at  4-5  ;  llypochana  opena  at  6'7. 
closes  at  4-6  ;  Civpis  opens  at  4-S,  oloaes  at  10-11  ;  Picrii 
opena  at  4-5,  closes  at  12  ;  dilmtdiila  A/ricaiia  opena  at  7, 
closes  at  3-4,  &c. 

In  like  manner  axB,j  be  formed  a  calendar  of  Flora  :  thusi 
if  we  oonaider  the  tune  of  putting  forth  leaves,  the  hrnvfy- 
taokU  protrudes  them  in  the  month  of  Jauuorj ;  the  gomr- 
berrtf,  curi'ant,  and  eliler  in  the  end  of  Fobniary,  or  beginning 
of  April;  the  oo^  aad  ash  in  the  beginning,  or  towards  ^s 
middle,  of  May,  &c. 

Note  2,  p.  6. — Geoloqical  Thbobies — Fire  asd  Water. 
The  geologist  of  the  present  day  can  scarcely  ima^ne  the 


on  their  controversy  during  the  earlier  part  of  the  present 
century.  Edinburgh,  originally  the  cradle,  became  the  aieiu 
of  the  combatants.  The  wernerians,  or  "  Neplunials,"  as  thef 
were  called,  affirmed  that  the  globe  was  indebted  for  its  pn- 
sent  form  and  arrangement  to  the  sole  agency  of  water  ;  the 
Huttonians,  or  "  J'lutunistf,"  on  the  contrary,  sJtbough  they  ad- 
mitted to  a  certain  extent  the  operation  of  water,  mtuntoined 
the  utter  impossibility  of  explaining  the  consolidation  of  the 
strata  without  the  intervention  of  fire ;  every  geologiat  fett 
bound  to  side  with  one  or  the  other  of  these  contsnduig 
parties,  for  neutrality  was  held  as  die^racofid  as  though  the 
law  of  Solon  bad  been  in  active  operation. 

Fire  and  Water,  in  philosophical  systems,  as  well  as  in 
poetical  fables,  had  ever  maintained  an  unmitigated  hostility, 
until  Chemiatry  stepped  iu  as  umpire  to  adjust  their  claim* 
and  settle  their  differences.  This  science  aeon  determined  that 
there  did  not  really  exist  that  antagonism  which  was  so  uni- 
Veraally  believed  ;  that  water  contained  an  element  of  fire,  and 
fire  an  element  of  water,  thus  reahaing  the  prodigy  in  livy 
— "  Uiula  dahit  JlimiiMJt,  tt  dubit  ignis  aqiiiis," 
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When  water  was  thus  violently  assailed  by  the  geologic  Plu- 
tonist,  and  driven,  as  it  were,  by  a,  flaaung  sword  from  the 
rocky  strata,  it  sought  shelter  and  refuge  in  their  embedded 
oryatala,  and  became,  in  its  turn,  the  aHsailant,  To  quote  tha 
words  of  one  of  the  most  inflexible  and  eloquent  disciples  of 
Werner,  the  late  Dr.  Clarke,  of  Cambridge,  "  the  water  in  the 
OTystab  of  my  cabinet  is  more  than  sufficient  to  extinguish  all 
the  fires  of  the  Plutonist."  This  Quixotic  attack  upon  hia  adver- 
saries reminds  us  of  the  amusing  old  Pagan  fable. — The  priests 
of  the  Gods  of  fire  and  water  agreed  upon  a  duel  between 
their  principals.  The  aquatia  champion  was  clad,  for  armour, 
in  a  jug  bored  with  holes  stopped  with  wax.  Plame  advanced 
with  all  the  fervour  of  his  element ;  Neptune  received  the 
onset  with  smig  /raid :  Flame  rushed  on,  the  wax  dissolved, 
ftn  inundation  burst  forth,  and  Flame  was  subdued  and  extin- 
guished. 


"  From  my  earliest  years  I  felt  a  love  for  the  investigation 
of  natural  things.  It  is  often  regarded  as  on  instinct  of  cru- 
elty, that  children  like,  at  last,  to  break,  tear,  and  devour 
objects  with  which  for  a  long  time  they  played,  and  which 
they  have  handled  in  vaidous  manners ;  and  yet  even  in  this 
Way  ia  manifested  the  curiosity,  the  desire  of  learning  how 
8Uoh  things  hang  together — how  they  look  within.  I  remem- 
ber that,  as  a  cluld,  I  puHed  flowers  to  pieces  to  see  how  the 
leaves  were  inserted  into  the  calyx ;  or  even  plucked  birds  to 
observe  how  the  feathers  were  inserted  into  tne  wings. 

"Children  are  not  to  be  blamed  for  this,  when  even  our 

B  naturalists  believe  they  get  their  knowledge  oftener  by  sepa- 
ration and  division  than  by  union  and  oombt nation— more 
by  killing  than  by  making  alive." — Autobiogrtipky  of  Qolhe. 

Note  4,  p.  33.— GEiviTV  and  CENTBiFtrGAL  FoRCB. 
It  may,  perhaps,  be  asked  how  this  decrease  of  weight  oould 
have  been  ascertained :  siniw,  if  the  body  under  examination 
decreased  in  weight,  the  weight  which  was  op]ioBed  to  it  in  the 
opposite  scale  must  also  have  dimmished  in  the  same  propor- 
tion ;  for  instance,  that,  if  the  lump  of  lead  lost  two  pounds, 
tbe  body  whioh  served  to  balance  it  must  also  have  lost 
the  same  weight,  and  therefore  that  the  different  force  of  gra- 
Tity  could  not  be  detected  by  such  means.  It  is  undoubtedly 
true  that  the  experiment  In  question  could  not  have  been  per- 
formed with  an  ordinary  pair  of  scales,  but  by  using  a  spiral 
Spring  it  was  eajiy  to  compare  the  force  of  the  lead's  gravity 
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at  the  aur&ce  of  the  earth,  and  at  four  miles  high,  b^  the  rela- 
tive de^ee  of  comprasaion  which  it  sustained  in  those  dif- 
ferent Bitdtttions.  We  may  take  thia  opportunity  of  observing, 
that,  as  the  force  of  gravitj'  variea  directly  aa  the  mass,  or 
quantity  of  matter,  a  body  weighing  a  pound  on  our  earth 
would,  if  transferred  to  tne  sun,  weigh  27i[  pounds ;  if  to 
Jupiter,  3^  pounds  ;  if  to  Saturn,  1  j ;  but,  if  to  the  moon,  not 
more  than  3  ounces. 

With  respect  to  the  effect  of  the  centrifugal  force  as 
alluded  to  in  the  t«xt.  it  may  be  here  observed,  that  it  has 
been  founil  by  calciilatioa  that,  at  the  equator,  the  diminu- 
tion of  gravity  occasioned  by  the  centrifugal  force  arising 
fh)m  the  rotation  of  the  earth  amounts  to  about  tlie  239th 
part.  But  since  thia  number  ia  the  aquare  of  17,  it  followa 
that,  if  our  globe  turned  more  than  IT  timea  iaster  about  her 
aiis,  or  performed  the  diurnal  revolution  within  the  space  of 
84  minutes,  the  centriAigal  force  would  predominate  over 
the  powers  of  giavitation,  and  all  the  fluid  and  loose  Toattera 
would,  near  the  equinoctial  boundary,  have  been  projected 
from  the  surface.  Un  such  a  supposition  the  waters  of  tiie 
ocean  muet  have  been  drained  off,  and  an  impassable  zone  of 
sterility  interposed  between  the  opposite  hemiHpberes.  By  a 
similar  calculation,  combined  with  that  decreasing  force  of 
gravity  at  great  distances  from  the  centre,  it  may  be  infer- 
red that  the  altitude  of  our  atmosphere  could  never  exceed 
26,000  miles.  Beyond  this  limit,  the  equatorial  portion  of  sir 
would  have  been  shot  into  indefinite  apace.  If  it  were  pos- 
sible to  fire  off  a  cannon-ball  with  a  veiocity  of  five  miles  in  a 
second,  and  the  resistance  of  the  air  could  oe  taken  away,  it 
would  for  ever  wheel  round  the  earth,  instead  of  falling  upon 
it ;  and  supposing  the  velocity  to  reach  the  rate  of  seven  miles 
in  a  second,  the  ball  would  ny  off  from  the  earth,  and  be  never 
heard  of  more. 

It  may  be  here  remarked  that  the  vord  force  (p.  62)  is  not 
hmited  to  express  that  which  produces  mechaiikul  luotiou, 
readily  recognised  by  the  senses.  It  has  a  much  wider  and 
more  comprehensive  signification,  including  that  source  of 
active  power  which  emanates  from  the  sun,  and  produces  a 
oonstajit  internal  activity  among  the  particles  of  matter. 

Note  fi,  p.  35. — Velocity  or  Light. 

It  ia  scarcely  poasible  so  to  strain  the  imagination  aa  to 
conceive  the  velocity  with  which  light  travels,  "  What  mere 
assertion  wiU  make  any  man  boUeve,"  asks  Sir  J.  Herachel, 
"  that  in  one  seoimd  of  time,  in  one  beat  of  the  pendulum  of  a. 
dock,  a  >■"  "f  light  travels  over  192,000  miles,  and  would 
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therefore  perform  the  tour  of  tlia  world  in  about  the  ssme 
time  tliat  it  requireB  to  wink  with  our  eyKlida,  and  in  much 
lesa  than  a  swift  runner  occupies  in  taking  a.  single  stride  1 " 
Were  a  cannoa-ball  shot  directly  towards  the  sun,  and  it  were 
to  maintain  its  fidl  speed,  it  would  he  twenty  years  in  reach- 
ing it,"  and  yet  light  travels  through  this  space  in  seven  or 

Note  6,  p.  37, — Velocity  of  Fallisg  Bodieb. 

In  order  to  perform  this  experiment  with  the  highest  degree 
of  BCauracy,  a  bodjj'  of  comtiderahle  specific  gravity  should  be 
■elected,  such  as  lead  or  iron  ;  for  a  common  atone  esperiences 
t,  considerable  retardation  in  ^1''"^,  from  the  action  of  the 
air.  Where  the  arrival  of  the  hody  at  the  bottom  of  the  cavom 
^o  be  meitBiired  cannot  be  neai,  we  must  make  allowance 
in  our  calculation  for  the  known  velocity  of  sound.  Thuflj 
suppose  a  body  were  ascertained  to  tail  in  five  seconds  :  as  a 
heavy  body  near  the  earth's  surface  fells  about  16^  feet  in 
one  second  of  time,  or  for  this  purpose  16  feet  will  be  suffi- 
ciently exact ;  and  as  sound  travels  at  the  rate  of  1142  feet 
Er  second,  multiply  together  1142,  16,  and  5,  which  will  give 
360,  and  to  four  times  this  product,  or  365440,  add  the 
square  of  1142,  which  is  1304164,  and  the  sum  will  be 
1669604  ;  then  if  from  the  square  root  of  the  last  num- 
ber =  12S2  the  number  1142  be  subtracted,  the  remainder  ISO 
divided  by  32  will  give  4'69  for  the  number  of  seconds  which 
elapaed  during  the  rail  of  the  body  ;  if  this  remainder  be  sub- 
tracted from  5,  the  numher  of  seconds  during  which  the  body 
was  falling  and  the  sound  returning,  we  shall  have  0'31  for  the 
time  which  the  sound  alone  employed  hefore  it  reached  the 
eai' ;  aud  this  number,  multiplied  by  1142,  will  give  for  pro- 
duct 3S4  feet,  equal  the  depth  of  the  well.  This  rule,  which, 
it  must  be  allowed,  is  rather  complex,  is  founded  on  ttie  pro- 

erty  of  faUiug  bodies,  which  are  accelerated  in  the  ratio  of 
B  times,  so  that  the  spaces  passed  over  increase  in  the 
square  of  the  times. 

The  following  is  a  more  simple  hut  leas  accurate  rule. 
Multiply  1142  by  5,  which  gives  6710;  then  multiply  also 
16  by  5,  which  gives  80,  to  which  add  1142 ;  this  gives  1222, 
by  ndiich  sum  divide  the  first  product  5710,  and  the  quotient 
4'e8  will  be  the  time  of  descent,  nearly  the  aame  aa  before. 

*  The  ancient  philosophera  would  appear  to  hsvd  entertained  a 
curious  eatimate  as  to  the  dietance  of  ttie  heavenly  bodies.  We  find 
It  stilted  in  the   'Theogony'   of  Heslod  that,  !o«h  is  the  height  of  the 
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TUi,  takoi  frixa  £,  leam  O^  far  Uw  tioM  of  tite  asc«nt : 
whidi,  mohiplied  In  lt4S,  pvv»  365  far  the  depth,  difimng 
but  little  btxa  the  fatmer  mon  exMt  mmiliGr. 

Note  7,  pL  30. — HnwMiAXCT. 

"nSm  wipwaUtiop  etiD  ureraOs  in  nuay  parts  of  EogfajKl, 
especially  in  Comwsll,  where  the  peasuitA  on  cert&in  da^-E  of 
tliie  jeor  MBemble  at  the  Bpriogs,  or  holj  vcSs,  imd.  id  the 
mannei  stated  in  the  text,  proceed  to  settle  such,  doubts  and 
inqoiriee  a»  will  not  let  the  idle  and  uuioos  rest.  Here, 
thererore,  they  come,  and,  instead  of  allaying,  deservedlj  feed 
their  uBeaainess ;  the  sapposed  responses  senring  equally  to 
increase  the  gioom  of  the  low-Bpirited,  the  suspicions  of  tbe 

Clous,  and  tbe  passion  of  the  enamonred.  The  superstittOD, 
wever,  is  sanctioned  L;  the  highest  antiquity.  The  C«»- 
talian  fountain,  and  many  others  among  the  Grecians,  were 
eappoBed  to  be  of  a  prophetic  nature.  By  di[iping  a  hir 
mirror  into  a  well,  the  Patneans  of  Greece  received,  as  they 
snppceed,  some  notice  of  ensuing  sickne^  or  health  from  the 
ruiouB  figures  portrayed  upon  the  surfiioe.  In  lAconia 
the;  cast  into  a  pool,  sacred  to  Juno,  cakes  of  bread-corn  ;  iS 
thej  sank,  good  was  portended  ;  if  they  swam,  something 
drradM  was  to  ensue.  Sometimes  the^  threw  three  atones 
into  tbe  water,  and  formed  their  conclusions  from  the  several 
turns  they  made  in  Binking,  "  From  the  several  wares  and 
eddies  which  the  sea,  river,  or  other  water  eihibited,"  says 
Dr.  Borlnae,  "  when  put  into  agitation  after  a  ritual  manner, 
the  ancients  pretentted  to  foretell  with  great  certainty  the 
event  of  battles ;  a  way  of  divining  recorded  by  Plularch  in 
his  life  of  desar,  and  still  usual  among  the  vulgar  in  Corn- 
wall ;  who  go  to  some  noted  well  at  particular  times  of  the 
year,  and  there  observe  the  bubbles  that  rise,  and  the  aptness 
of  the  water  to  be  troubled,  or  to  remain  pure,  on  their 
throwing  in  pina  or  pebbles,  and  thence  conjecture  what  shall 
or  ahaJl  not  befall  them.  The  Druids  iJso,  as  we  have  great 
reason  to  think,  pretended  to  predict  future  events,  not  onir 
from  holy  wells  and  running  streams,  but  from  the  r^n  and 
flitow  water,  which,  when  settled,  and  afterward  stirred,  either 
by  oak-leaf  or  branch,  or  magic  wand,  might  eihibit  appear- 
ances of  great  information  to  the  quick-sighted  Druid,  or  seem 
so  to  do  to  the  credulous  inquirer,  when  the  priest  was  at  foil 
hberty  to  represent  the  appearances  as  he  thought  moat  for 
his  purpose.  —Bo RLiBB's  Antiquitift  of  Cm-nwail,  p.  140. 

Id  the  islands  of  Soilly  there  is,  or  was  some  years  ^nc&  a 
custom  of  propitiating  fortune  bv  ceriain  ceremonies  of  this 
kicd.      A"  "''I  islander  regretted  to  a  friend  of  tbe  author 


the  want  of  care  with  which  siioh  ceremonies  had  of  late  heen 
conducted,  and  ohseired,  aa  the  eonaequence,  that  "  they  had 
■-•0  hick  at  all  ill  the  islaiiiie  ;  ■not  a  wreck  had  taken  place  for 
many  months )" 


Note  8,  p.  43. — CoiSB  aud  Mbdais. 

The  Latin  word  inonetn,  for  money,  ia  probably  more  mo- 
dem than  ]iecuiiia,  and  is  said  to  be  derived  from  moneo,  to 
advise  or  mark,  that  is,  to  show  by  some  mark  the  weight 
and  hneaeHs  of  the  metal  of  which  coins  were  composed. 
Thus,  according  to  leidorus,  "  Moneta  ita  appellatixr,  quia 
monet  ne  qua  fraus  in  pondere  vel  metallo  fiat."  The  origin 
of  money  seems  to  have  heen  coeval  with  the  first  regulations 
of  civU  society,  or,  at  least,  it  ia  too  remote  to  be  traced  by 
any  authentic  history.  Barter— that  is,  the  eichange  of  one 
eommodity  for  another — was  the  ordinary  modb  of  traffic  in 
the  earher  periods  of  the  world  ;  a  practice  which  must  soon 
have  been  discovered  fixtremely  inconvenient,  and  inadequate 
to  the  purposes  of  cummei'ce  ;  and  hence  the  invention  of  a 
common  measure,  or  standard,  accordii^  to  which  all  other 
things  should  be  eatimated.  Writers  very  generally  agree  in 
believing  that  the  metals  were  first  used  for  such  a  purpose, 
as  being  almost  the  only  substances  whose  goodness,  and,- 
as  it  were,  integrity,  were  not  injured  by  partition  ;  and  which 
admitted  of  being  melted,  and  returned  again  into  a  mass  of 
any  size  or  weight.  At  first,  it  is  probable  that  each  per- 
Bon  out  his  metal  into  pieces  of  different  sizes  and  forms, 
according  to  the  quantity  to  be  given  for  any  merchandise, 
or  according  to  the  demand  of  the  seller,  or  the  quantity 
stipulated  between  them.  To  this  end  they  went  to  market 
laden  with  metal  in  jiroportion  to  the  purchase  to  be  made, 
and  furnished  with  instruments  for  apportioiung  it,  and  with 
scales  for  deaUng  it  out,  according  as  occasion  required.  By 
degrees  it  must  have  been  found  commodious  to  have  pieces 
ready  weighed  ;  and  Mr.  Pinkerton  observea,  that  such  were 
prepared  without  any  stated  form  or  impression,  but  merelv 
regulated  to  a  certain  weight ;  for  weight  was  the  grand  stand- 
ai^  of  ancient  coinage,  so  that  ^  large  sums  were  paid  in 
weight,  even  down  to  the  Saxon  period  of  England.  As  in 
Greece  the  first  estimation  of  money  was  merely  by  weight, 
BO  was  it  in  Rome.  Silver  was  the  metal  first  used  in  Grecian 
coinage,  but  copper  in  the  Boman.  The  first  valuation  of 
Roman  money  was  by  the  libra  i/ravia  xris,  or  pound  of  heavy 


tained  silver  and  gold,  these  were  regulated  ii 


r 


I 


iGi  PHILOSOPHY  IN  SPORT. 

ner.  Let  ua  proceed  one  step  farther  in  the  history  of  coina  ;  • 
it  IB  easy  to  ima^e  that,  the  growing  commerce  of  money 
being  distnrbed  with  fraudH,  both  in  the  weight  and  the  rao- 
terittl,  the  interposition  of  public  authority  became  necessary, 
and  that  hence  arose  the  flrat  stamps  or  impressions  of  money ; 
to  which  succeeded  the  names  of  the  moneyers,  and  at  length 
the  effigy  of  the  prince,  the  date,  legend,  and  other  pi'ecsiu- 
tione  to  prevent  the  alteration  of  the  species  ;  and  thus  were 
coins  completed.  Gold  and  silyer  in  their  pure  or  unmixed 
state  are  too  flexible  to  make  coins  sufGciently  firm  for  gene- 
ral xme ;  and  hence  the  necesBity  of  miring  with  them  a  cer- 
tain proportion  of  some  harder  metal,  and  this  miztura  is 
oallea  the  all"y.  The  quality  of  this  alloy  has  been  aiwarys 
considered  of  great  importance  with  respect  to  the  durability 
of  coins.  The  most  common  metal  used  for  this  purpose  la 
copper  ;  and  sometimes,  for  gold,  a  mixture  of  silver  aud 
copper.  In  all  well-regulated  governmenta  there  has  been  a 
atandard  fixed  by  law  (  that  is,  a  certain  proportion  between 
the  quantity  of  pure  metal  and  its  alloy.  In  England  the 
standard  of  gold  is  fi,  thatia  eleven  parts  of  pure  metal,  and 
oaepart  of  alloy.  The  atandard  for  silver  is  H,  a  proportion 
which  is  said  to  have  been  fixed  in  the  reign  of  Richard  I.  by 
certain  persons  from  the  eaatem  parte  of  Gemiany,  called 
Eaalerliitge  ;  and  hence  the  word  Sterling,  which  was  after- 
wards the  name  given  to  the  silver  penny,  and  which  is  now 
applied  to  aU  lawful  money  of  Great  Britain. 

Penny  is  derived  by  Camden  from  pecunia,  but  others  sup- 
pose that  the  word  is  formed  from  paido,  to  weigh,  and  the 
word  has  been  sometimes  written,  according  to  this  orgio, 
pmtdiay.  The  ancient  English  penny,  or  penig,  or  penin^  was 
the  first  silver  coin  struck  in  Englmid,  and  the  omy  one  cur- 
rent amongHt  our  Saxon  ancestors.  Until  the  time  of  Edward 
I.  the  yenny  was  struck  with  a  cross  ao  deeply  indented  in 
it  that  it  might  be  easily  broken,  and  parted  into  two  pieces, 
thence  called  lialf-peunics,  or  into  four,  called  four~lhingi,  or 
fnrthinga ;  but  that  prince  coined  it  without  indenture ;  in 
lieu  of  which  he  first  struck  round  halfpence  and  farthings. 

By  the  term  mkdal  we  understand  a  piece  of  metal,  in  the 
form  of  a  coin,  destined  to  preserve  to  posterity  the  portrait 
of  some  great  man,  or  the  memory  of  some  illustrious  action. 
They  are  distinguished  by  their  different  sizes.  Those  of  the 
larger  size,  or  volume,  are  called  medallions,  Medallrls  is  a  name 
given  by  Pinkertonto  those  small  pieces,  ormUsilia,  scattered 
among  the  people  on  Holemn  occasions  ;  those  struck  for  the 
slaves  in  the  Saturnalia,  private  counters  for  gaming,  tickets 
for  baths  and  leasts,  tokens  in  copper  and  lead,  and  the  like. 
•  The  word  Cora  1b  derived  from  ttirli,  ammunt,  or  airrent. 
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MedaUioas  were  certainly  never  intended  to  become  current 
]me  medals  probably  were  ;  they  were  struck  purely 
B  public  monitments,  or  to  be  presented  by  the  em- 
peror to  hisfriends,  andbj  themint-makerato  the  emperor,  as 
Bpecimens  of  fine  workmanship.  They  were  struck  upon  the 
fsommencemeiit  of  the  reign  of  a,  new  emperor,  and  other 
Boiemn  occaaiona  ;  and  frequently,  eapeoiallv  the  Greek  rae- 
daUions^  oa  monumenta  of  gratitude  or  of  flattery.  Some- 
times they  were  trial  or  pattern  pieces,  i'sttmoiiia  prohaft 
ttumetw  ;  and  such  ahouud  after  the  reign  of  Maximilian,  with 
the  "  Tres  monetse  "  on  the  reyorse.  It  ia  observed  that  all 
the  Roman  pieces  in  gold,  exceeding  the  denariiis  aureus ;  all 
in  silver,  superior  to  the  lirnariti*  ;  and  ail  in  brass,  superior 
to  the  sesiertms,  or  what  the  medaUist  terms  large  brass,  are 
comprehended  under  the  description  of  medallions.  Mr. 
Pinkerton,  however,  thinks  that  the  gold  medallions,  weigh- 
ing two,  three,  or  four  aurei  only,  passed  in  currency  accord- 
ing to  their  size.  MedaUiona  from  the  time  of  Julius  to  that 
*f  Adrian  are  very  uncommon,  and  of  very  high  price ;  from 
Adrian  to  the  close  of  the  western  empire  they  are,  generally 
speaking,  le^s  rare.  The  types  of  the  Roman  medallions  are 
<rflen  repeated  upon  common  coin  ;  hence  they  appear  of  less 
importance  than  the  Greek  ;  impressions  of  whieh  are  fre- 
quently most  uncommon,  and  nowhere  else  to  be  found. 
Many  liomaa  medallions  have  S.C.,  as  being  strtiok  by  order 
of  the  senate  ;  those  without  these  initiala  were  struck  by 
order  of  the  empei'or.  Of  Augustus,  a  noble  medaUion  was 
found  in  Herculaneum.  There  are  medallions  of  Augustus 
and  Tiberius,  struck  in  Spain  ;  and  one  of  Ltvia,  at  Fatrce  in 
Aohaia ;  one  in  brass,  of  Antony  and  Cleopatra ;  reverse,  two 
figures  in  a  car,  drawn  by  sea-horses.  Of  Tiberius  there  are 
many ;  and  also  of  Claudius,  Agrippina,  Nero,  Galba,  Vespa- 
I,  and  Domitian,  &□.  The  Qreek  medalliona  of  Roman 
_)erors  are  far  more  numerous  than  the  Roman ;  with  a 
lew'eaceptions,  however,  all  medallions  are  rare  and  of  princely 
purchase.  Even  in  the  richest  cabinet,  twenty  or  thirty  spe- 
cimens are  esteemed  a  respectable  proportion. 

The  parts  of  amedalare  the  two  sides,  one  whereof  is  called 
the/aef,  head,  or  obverse ;  the  other  the  reverse.  On  each  side 
ia  the  iiyFQ,  or  Jiftd ;  the  rim,  or  border ;  and  the  cxfriyum, 
which  is  beneath  the  ground,  whereon  the  figures  represented 
ue  placed.  On  the  two  sides  are  distinguished  the  type  and 
the  imcription,  or  legend.  The  type,  or  device,  ia  the  figure 
Vepresented  ;  the  legend  is  the  writing,  especially  that  around 
file  medal ;  though  in  the  Greek  medals  the  inscription  ia  fre- 
quently on  the  area.  What  we  find  iu  the  exergum  is,  geue- 
raJly,  no  more  than  some   initial  letters,  whose  meaning  ii 


H   4se 

^H        we  UHUaUy  uiiaoquainted  with  ;  thougii  aometimsB  tbe;  con- 
^H       tein  words  that  may  be  accounted  an  inBcription. 
^H  Tht!  exergum  aouietimes  coDtains  the  date  of  thfl  coin,  ex- 

^1  proasiug  in  what  consulship  of  the  emperor  it  was  struck,  as 
^^t  Cos,  IlL  upon  the  reverse  of  an  AntoninuH.  Sometimes  it  s^-. 
^U  nitieii  the  place  where  it  was  struck,  and  to  which  the  coin. 
^H  properly  belonged ;  aa  a.u.  ai>,,  for  SigncOtt  Moitfta  Ahxitndritr, 
^M  upon  the  rcvereu  of  a  Licioius  i  eometimee  the  name  of  a 
^M  proviace,  the  reduction  of  which  the  medal  is  designed  to 
^M  oelebrate  ;  as  Judcea  on  the  reverse  of  a  Vespaaiaa.  Medals 
^M  usually  have  their  figures  in  a  higher  relief  thaii  coins. 
^H  We  have  stated  that  medals  are  of  great  importance  to  the 

^M        study  of  history.    Tho^,  indeed,  furnish  the  principal  proof 
^H         of  historio  truth,  aa  then*  evidence  reaches  to  the  most  remote 
^M        ages,  BB  well  aa  to  the  most  remote  countries,    Vaillant,  in 
^1         ilia  learned  history  of  the  Syrian  kings,  printed  at  Paris,  1681, 
^H        first  fixed  the  dates,  and  arranged  the  order  of  events,  in  an- 
^B         oient  historians,  by  means  of  these  infallible  vouchers.     Thus 
^M        he  was  enahled  to  ascertain  the  chronology  and  progress  of 
^r         events  of  three  of  the  most  impoi'tant  kingdoms  of  the  an- 
cient world  ;  viz.   those  of  Egypt,  of  Syria,  and  of  Parthia. 
The  study  of  the  Roman  medala  has  in  this  respect  an  advark- 
tage  over  that  of  Greek  coins,  since  they  serve  not  only  to 
illustrate  the  chronology  of  reigns,  but  to  aid  us  in  the  inter- 
pratation  of  particular  events.    To  this  purpose,  besides  the 
portrait  of  the  prince,  and  date  of  his  consulship  or  of  his 
tribunitian  power,  we  have  a  representatioo,  or  poetical  sym- 
bol, of  some  grand  event  on  the  reverse.     In  a  word,  the 
series  of  Roman  coins  presents  the  very  best  suite  of  doou- 
mente  relating  to  the  Roman  history.    !fn  addition  to  its  his- 
torical importance,  the  medal  is  frequently  a  useful  guide  to 
geography,  natural  history,  architecture,  ancient  monuments, 
busts,  statues,  ceremonies,  and  the  like.    See  Addison's  '  Dia- 
logues on  the  Usefulness  of  Ancient  Medals.'  Oa  this  subject, 
also,  Finkerton,  in  his  valuable  work  on  medals,  has  some 
interesting  remarks  ;  he  says  that,  to  a  msm  of  poetical  ima- 
gtaation,  the  Roman  coins   must  prove  an  ample  source  of 
mtellectual  delight,  by  means  of  the  fine  personifications  and 
symbols  which  are  to  be  found   on  their  reverse.     fJop/ii- 
i>'ii''  has  sometimes  the  caduceus,  or  wand  of  Mercury,  which 
C  icero  tells  us  was  thought  t«  procure  the  gratification  ofeverj 
wish.     In  a  gold  coin  of  Severus,  she  bos  heads  of  poppy,  to 
eipress  that  our  prime  bliaa  hes  in  oblivion  of  misfortune. 


that  they  may  not  hinder  the  rapidity  of 
her  right  band  she  holds  forth  the  bud  o[ 


k  flower,  an  emblem  infinitely  more  beautiful  than  the  trite 
one  of  an  anchor,  which  is  the  symbol  of  Patience  not  of 
Eo^ie.  Abimdnncc  is  imaged  as  a  sedate  matron,  with  a.  cor- 
micopia  in  her  hands,  of  which  she  scatters  the  fruits  over  the 

Kund  ;  but  does  not  hold  it  up,  and  keep  its  contenta  to 
self,  as  majiy  poets  and  painters  have  represented  her. 
Security  stands  leaning  on  a  pillar,  indicative  of  her  being 
free  from  all  designs  and  pursmts ;  and  the  posture  itself  cor- 
responds to  her  name. 

Coins  ftlao  present  us  with  countries  and  rivers  admirably 
personilied,  On  the  reverse  of  a  colonial  coin,  rude  in  eieou- 
tion,  of  Augustus  and  Agrippa,  inscribed  IMP.  and  Divi.  r., 
"  conquest  of  Egypt  is  represented  by  the  apposite  met^ 
^  __  jr  of  the  crocodile,  an  animal  almost  peculiar  to  that  coun- 
try, and  at  that  period  esteemed  altogether  so,  which  ia 
chained  to  a  palm-tree,  at  once  a  native  of  the  oomitrj,  and 
symbolic  of  victory  Moreover,  a  cabinet  of  medals,  of  which 
Bubena  is  said  to  have  possessed  a  very  magaiUcent  one,  may 
be  considered  as  forming  the  classic  erudition  of  a  painter.  We 
may  add,  that  almost  ail  the  uses  which  connect  the  science 
of  medals  with  painting  render  it  also  subservient  to  the  art 
of  the  sculptor,  who  cannot  less  than  profit  by  the  study  of 
the  Greek  coins  in  particular.  The  connexion  of  the  study  of 
ancient  coins  with  arohiteoture  consists  in  the  views  of  many 
of  the  ancient  edifices,  which  are  found  in  perfect  preserva- 
tion on  medals  Froebch  observes  that  the  coins  of  Tarsus 
•6  very  remarkable  for  a  kind  of  perspective  in  the  figures. 
On  others  are  found  triumphal  arches,  temples,  foimtains, 
aqueducts,  amphitheatres,  circuses,  palaces,  columns,  obelisks, 
baths,  seaports,  pharoses,  and  the  like. 

The  study  of  medals  affords  such  a  variety  of  amusement 
■ud  of  instruction,  that  we  may  naturally  suppose  it  to  be 
nearly  &s  ancient  as  medals  themselves  ;  and  yet  ancient 
writers  do  not  furnish  us  with  a  Hingle'hint  of  ooUections 
of  this  kind.  In  the  days  of  Greece  a  collection  of  such 
coins  as  then  existed  would  not  be  regarded  as  an  acquisition 
of  any  great  value,  because  it  must  have  consisted  onlv  of 
those  that  were  struck  by  the  innumerable  fittle  states  which 
then  used  the  Greek  characters  and  language,  and  of  course 
it  would  be  oonaidered  as  a  kind  of  domestic  coinage,  pre- 
cluded from  extension  by  the  narrow  limits  of  the  intercourse 
that  subsisted  between  different  provinces  and  oountriea. 
As  soon  ss  any  communication  was  0])enFd  between  the  Ro- 
wans and  the  Greeks,  the  Grecian  coins  were  imitated  by  the 
Roiiieu  workmen,  and  preserved  in  the  cabinets  of  their  sena- 
tors among  the  choicest  treasures.  In  a.  mope  advanced 
period  of  the  Roman  empire,  individivals  must  have  formed 
2  1]  2 
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collecitiona  of  Bomitn  coins  ;  for  we  fiud  that  a  complete  series 
of  silver  HOB  lately  found  in  our  island,  containing  inalusivelj 
all  the  emperors  down  to  Carausiue.  From  the  decline  of  1^ 
Roman  empire,  moat  hranches  of  science  were  enveloped  in 
darkneas  till  the  revival  of  letters  towards  the  end  of  the 
fifteenth  century.  Wlien  literature  hegan  to  be  cultivated 
ia  Italf,  the  study  of  medals,  connected  with  that  of  ancient 
erudition,  also  began  to  engage  attention.  Accordingly  Pe- 
trarch, who  in  modem  times  was  amongst  the  first  persons 
in  Europe  that  aspired  to  the  celebrity  of  learning  and  geniua, 
was  Ukewise  the  first  to  revive  the  study  of  medals.  This 
eminent  man,  having  been  desired  by  tne  emperor  Charles 
IV.  to  compose  a  book  that  should  contain  a  history  of  the 
coins  of  illuHtrious  men,  and  to  place  him  in  the  list,  is 
said  to  have  returned  for  answer,  that  he  would  comply 
with  his  desire  whenever  the  emperor's  future  Ufe  and  actions 
deserved  it.  Availing  himself  of  this  circumstance,  he  sent 
that  monaroh  a  colleotion  of  gold  and  silver  coins  of  cele- 
brated men.  "  Behold,"  said  he,  "  to  what  men  you  have 
succeeded!  Behold  whom  you  should  imitate  ancF admire! 
to  whose  very  form  and  image  you  should  compose  your 
talents  !  The  invaluable  present  I  should  have  given  to  no 
one  but  yourself  J  it  was  due  to  you  alone.  I  can  only  know 
or  describe  the  deeds  of  these  great  men ;  your  supreme 
office  eDables  you  to  imitate  them."  In  the  next  age,  Al- 
phonso,  king  of  Arragon,  caused  aU  the  ancient  coins  that 
could  be  discovered  throughout  the  provinces  of  Italy  to  be 
collected,  which  he  placed  in  an  ivory  cabinet,  and  always 
carried  about  with  him,  that  he  might  be  excited  to  great 
actions  by  the  presence,  aa  it  were,  of  so  many  illustrious 
men  in  their  images. 

To  those  who  are  desirous  of  g^ing  information  upon  this 
interesting  branch  of  antiquarian  research,  we  recommend 
Mr.  Pinkerton's  '  Essay  on  Medals.' 

Having  been  led  to  ofier  these  observations  on  ancient 
medals,  we  may  perhaps  be  allowed  to  make  one  other  digres- 
sion on  a  subject  naturally  su^ested  by  a  visit  to  the  vieair- 
age  of  our  reverend  aiitiauary.  The  reader  has  been  told 
that  "  around  his  house  he  had  arranged  several  precious 
relics,  amongst  which  was  an  ancient  cross,  raised  uiKin  a 
platform  on  three  steps." 

There  is  much  obscuritywith  r^^rd  to  the  origin  and  usee 
of  these  stone  crosses.  We  are,  however,  not  disposed  to 
enter  into  a  discussion  of  such  difQcultv ;  but  the  reader  may 
be  gratified  in  having  presented  to  him,  in  one  view,  a 
collection  of  such  crosses  aa  still  exist  in  various  parts  of 
Cornwall. 


Note  9,  p,  49.— Bodies  revolve  on  the  Shorter  Asb. 

Upon  this  subject  the  render  ia  requested  to  turn  to  page 
139,  where  it  'm  Btatod  that  a  body  will  permanently  rotate 
only  on  ita  sliortest  axis.  The  philoaophy  of  the  fact  ia 
simply  this  :— while  a  body  revolvea  on  its  aiia,  the  compo- 
nent particles  of  its  mass  move  in  circles,  the  centres  of 
which  are  placed  in  the  aiis  ;  a  oentrifiigal  force  therefore  is 
generated,  which  is  resisted  by  the  cohesion  of  the  parts  of 
the  mass,  and  this  tendency  of  each  particle  to  fly  off  is  es- 
pended  in  exciting  a.  pressure  upon  the  axis  ;  and  it  is  this 
strain  which  produces  the  eSect  in  question,  the  aids  of 
least  pressure  being  alone  the  permanent  axis. 


^ 
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Note  10,  p.  62.— MoMEHTUM  and  the  Mechanical  Powebs. 

Meohanioal  powers  are  simple  arrangementa  by  whioh.  wo 
gain  power  at  the  expense  nf  time ;  thus,  if  a  certain  weight 
can  be  raised  to  a  certain  height  by  unftaaisted  strength,  and 
the  same  thing  is  afterwards  done  with  one-tenth  part  of  the 
exertion,  through  the  use  of  a  mechanic  power,  it  will  be 
found  to  occupy  ten  times  as  much  time.  In  many  CBsee, 
however,  loss  of  time  ie  not  to  be  put  in  competition  with  the 
abiUtj  to  do  a  thing ',  and  since  the  advantages  which  the 
mechanical  powers  afford  to  man,  by  enabling  him  to  perform 
feats  which,  without  their  assistance,  would  have  been  for 
erer  beyond  hie  reach,  are  incfticulably  great,  the  waste  of 
time  is  overlooked,  and  is  much  more  than  balanced  in  the 
general  result.  It  is  true  thiit,  if  there  are  several  small 
weights,  manageable  by  human  strength,  to  be  raised  to  a 
certain  height,  it  may  be  Aill  as  convenient  to  elevate  them 
one  by  one,  as  to  take  the  advantage  of  the  mechanical 
IKiwers  in  raising  them  all  at  once  ;  because  the  same  time 
will  he  neceaaary  in  both  cases :  but  suppose  we  should  have 
an  enormoue  block  of  stone,  or  a  great  tree,  to  raise  ;  bodies 
of  this  deaoription  cannot  be  separated  into  parts  proportion- 
able to  the  liuman  strength  without  immense  labour,  nor, 
perhaps,  without  rendering  them  unfit  for  those  purposes  to 
which  they  are  to  be  applied  ;  hence  then  the  great  import- 
anae  of  the  mechanical  powers,  by  the  use  of  which  a  man  is 
able  to  manage  with  ease  a  weight  many  times  greater  than 
himself. 

To  understand  the  principle  of  a  mechanical  power,  we 
must  revert  to  the  doctrine  of  momentum.  It  will  be  re- 
membered that  a  small  ball  weighing  only  two  pounds,  and 
moving  at  the  rate  of  600  feet  in  a  second,  will  produce  aa 
mueh  effect  as  a  cannon-hall  of  ten  pounds  in  weighty  provided 
it  only  moved  at  the  rate  of  100  feet  in  the  same  time.  In  like 
manner,  a  ball  weighing  one  pound  may  be  made  to  balance 
another  of  five  pounds,  by  placing  it  five  times  farther  from 
the  centre  of  motion  ;  for  in  such  a  case,  for  every  inch  of 
apace  through  which  the  large  ball  passes,  the  Bmall  one  will 
traverse  five  inches,  and  will  thus  generate  five  times  the 
momentum.  This  may  be  rendered  still  more  evident  by 
turning  to  page  163,  where  the  see-saw  ia  described,  which,  in 
fact,  is  a  true  mechanical  power,  and  constitutes  the  simplest^ 
but  not  the  least  important,  of  these  powers.  Besides  which 
there  are  five  others,  viz.  the  wlttel  and  axle ;  the  indmed 
plane ;  the  so'eiu  ;  the  jmjiey ;  and  the  wedge ;  out  of  the 
whole,  or  a,  part  of  which,  it  w^i  be  fciMtid  that  every  me^ 
dmnical  engine,  or  piece  oi  mttchiaarji'ia  cima'i,TviK,'u*&-,WS.fei 
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an  account  of  them  we  must  refer  the  student  to  any  eie- 
mentary  work  on  mechanica.  It  is  however  obvious,  from 
what  lias  been  stated,  that  the;  are  all  founded  upon  the 
principle  Vial  the  lengths  of  circles  are  in  propin-tion  to  llieir 
diameten. 

In  connection  with  the  subject  of  Momentum,  a  toy  termed 
the  Baiiililor,  or  more  correctly,  perhaps,  Bandalore,  for  it  is 
«f  French  origin,  is  deearibeii  at  page  67.  Since  the  teit 
was  printed,  Lord  John  Russell's  '  Memoirs,  Journal,  aod 
Correspondence  of  T.  Moore,'  have  appeared  ;  in  which  occurs 
«o  curious  and  interesting  a  notice  of  this  toy,  that  its  intro- 
duction in  this  place  muat  be  acceptable  to  our  readers.  "The 
first  instance  I  <^  recall  of  any  attempt  of  mine  at  regular 
versicles  was  on  9,  certain  toy  very  fashionable  about  the 
year  1739  or  1790,  called  in  French  a  '  bandalore,'  and  in 
English  a  'quiz.'  To  such  a  ridiculous  degree  did  the 
isacy  of  this  toy  pervade  at  that  time  all  rauka  and  ages,  that 
in  the  streets  numbers  of  persons  of  both  sexes  were  playing 
it  up  and  down  a»  they  walked  along,  or,  as  my  very  young 
doggrel  described  it — 

■  The  iadics,  t^jo,  when  in  the  streets,  or  wBlking  in  the  GaEEIf, 
Went  quiziing  on  to  show  their  shapes  and  gracefiil  miea.'  " 

And  Mr.  Afoore  adds,  he  was  informed  by  Lord  Plunkett  thftt 
tlie  Duke  of  WelUngton  (then  Captain  Wellealey,  or  Wesley  1) 
was  in  17B0  one  of  the  aid-de-camps  of  the  IJord  Lieutenant, 
and  a  member  of  the  Irish  House  of  Commons,  and  that 
during  the  whole  time  of  the  sitting  of  one  of  its  com- 
mittees he  was  playing  with  one  of  these  toys  called  quizzes. 

Note  II,  p.  76.— Obnthb  of  GBAvrrr. 
Those  who  have  been  in  the  habit  of  inspecting  the  works  of 
the  statuary  must  frequently  have  detected  the  art  which  he 
haa  displayed  in  imparting  stability  to  his  figures,  by  lower- 
ing their  centre  of  gravity.  The  bronze  figure  of  Achilles, 
in  Hyde  Park,  affords  a  very  striking  illustration  of  such 
ingenuity  :  it  is  evident,  from  the  position  and  height  of  the 
figure,  that,  had  not  a  mass  of  matter  been  added  to  its  base, 
its  stability  would  have  been  extremely  precarious,  since  the 
elighteat  movement  might  have  thrown  its  line  of  direction 
beyond  the  base  ;  but  the  addition  at  the  base  renders  suoh 
an  accident  impossible,  by  lowering  its  centre  of  gravity. 
Other  examples  of  similar  contrivance  are  jiresented  in  seve- 
ral celebrated  statues,  wherein  stabihty  is  ensured  by  the 
judicious  distribution  of  the  draperies.  In  the  celebrated 
statue  of  Peter  at  St.  Petersburgh,  the  equilibriuto.  qE  ^Via 
mass  is  thus  sustained  by  the  introdiw'uo'ft  cS  ?i&OT\pea^.'v«-ai- 
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iQg  upwards  to  his  horse's  tail.  The  effect,  however,  is  eo 
iitifortunate  as  to  have  given  occaaion  for  a  wit  to  remark, 
"  It  is  a  very  fine  hurae,  but  what  a  pifcy  that  he  ahould  have 
wonuB ! "  Nor  have  our  oelehrateii  paintere  overlooked  a 
principle,  the  neglect  of  which  would  have  withheld  bom 
the  moat  aymnietricat  figures  the  chanoB  of  beautiful  pro- 

Etirtioa.  "nie  eye  is  always  distressed  by  the  apparent  insto- 
ility  of  an  object ;  while  a  cicely  balanced  figure  calls  forth 
a  feeling  of  Hatiafaction  :  hence  arisestLeperoei)tion  of  beauty 
excited  ny  the  swan  as  it  majestically  glides  over  the  water  ; 
the  nioely  poiaed  equilibrium  of  its  several  parte  conveys  a 
feeling  of  repose  ;  the  water  supporting  its  tail,  while  the 
neck,  whoae  curvature  is  in  itself  so  gracefitl,  contributes  to 
the  equilibrium  of  its  whole  figure;  but  obBerve  it  on  dry 
ground,  and  you  will  be  painfully  coasdouB  of  its  imperfect 
etjuilibriimi — the  extreme  disproportion  between  tlie  Itaig 
neck  and  the  short  tail,  with  the  short  legs  and  broad  feet^ 
wbirfi  cause  a  most  ungraceful  glut. 

Note  12,  p.  02. — TsB  Indian  Blow-fipb, 

"  When  a  native  of  Macoushi  goes  in  quest  of  feathered 
^[anie,  or  other  birds,  he  seldom  cofriee  his  bow  and  arrows.  It 
IB  the  bbije-pipe  he  then  uses.  This  extraordinary  tube  of  death 
is,  perhapB,  one  of  the  greatest  natural  curiosities  in  Guiana. 
It  ia  not  found  in  the  ooimtry  of  Macoushi.  Those  Indiana 
tell  you  that  it  grows  to  the  aouth-west  of  them,  in  the  wilds 
which  extend  betwixt  them  and  the  Bio  Negro.  The  reed 
must  grow  to  an  amazing  length,  as  the  part  the  Indians  use 
is  from  ten  to  eleven  feet  long,  and  no  tapering  can  be  per- 
ceived in  it,  one  end  being  as  thick  aa  the  other.  It  ia  of  a 
bright  yellow  colour,  perfectly  smooth  both  insiile  and  out. 
It  grows  hollow  ;  nor  is  there  the  least  appearance  of  a  knot 
or  joint  throughout  the  whole  extent.  The  natives  call  it 
ourah.  This,  of  itoelf,  is  too  slender  to  answer  the  end  of 
a  blow-pipe ;  but  there  is  a  species  of  pshna,  larger  and 
stroncrer.  and  common  in  Quiima,  and  this  the  Indians  maka 
n  which  they  put  the  oiiruh.     It  ia  brown. 


the  pulp  inside  is  easily  extracted,  by  ateepine  it  for  a  few 
days  in  water.  Thus  the  ourah  and  samourao,  one  within 
the  other,  form  the  blow-pipe  of  Uuiann.  The  end  which  is 
appUed  to  the  mouth  is  tied  round  with  a  small  silk-grass 
cord,  to  prevent  its  splitting ;  and  the  other  end,  which  is  apt 
to  Btrike  against  the  ground,  is  secured  by  the  seed  of  the 
acuero  fruit,  cut  horizontally  through  the  middle  with  a  hole 


iOBdu  in  the  end,  through  nhioh  ia  put  the  eztromity  of  tl 
blow-pipe.  It  is  fastened  oa  with  atring  on  the  outside,  a" 
Uie  inside  ie  filled  up  with  wild  beea'-wax.  The  arrow  is  tp 
nine  to  ten  inchea  long.  It  is  made  out  of  the  leaf  of  a  species  ■ 
of  palm-tree,  called  coucoaTiie,  hard  and  hrittle,  and  pointed 
as  sharp  as  a.  needle.  About  an  inch  of  the  pointed  end  is 
poisoned  with  the  wo'inili.  The  other  end  is  burnt,  to  make 
■t  still  harder,  aud  wild  cotton  is  put  round  it  for  about  an 
inch  ajid  a  half.  It  requires  cocsiderable  practice  to  put  od 
this  cotton  well.  It  must  just  be  large  enough  to  fit  the 
hollow  of  the  tube,  and  taper  off  to  nothiog  downwards. 
The;  tie  it  on  with  a  thread  of  the  ailk-graas  to  prevent  it 
Bljpping  off  the  aopn.  '  ' 

"The  IndiwiQ>3)>?B  shown  ingenuity  in  making  a  qtuVQi 
to  hold  the  amnn>    It  will  contain  from  five  to  s' 

With  a  quiver  of  poisoned  arrows  slung  over  his  shoulder, 
and  with  bis  blow-pipe  in  his  hand,  in  the  same  position  as  a 
Boldier  carries  his  muakst,  see  the  Macoushi  Indian  advancing 
towards  the  forest  in  quest  of  powisea,  maroudis,  waracabas, 
and  other  feathered  game. 

"  These  generally  sit  high  up  in  the  tall  and  tufted  trees, 
but  still  are  not  out  of  the  I  ndiaa's  reach  ;  for  this  blow-pipe, 
&t  its  greatest  elevation,  will  send  an  arrow  300  feet.  Sdent 
aa  midnight  he  steals  under  them,  and  so  cautiously  does  be 
tread  the  ground,  that  the  fallen  leaves  rustle  not  beneath 
bis  feet.  His  ears  are  open  to  the  least  sound,  while  his  eye, 
keen  aa  that  of  the  lyni,  ia  employed  in  finding  out  the 
game  in  the  thickest  shade.  Often  he  imitates  their  cry, 
and  decoys  them  from  tree  to  tree,  till  they  are  withm 
range  of  bis  tube.  Then,  taking  a  poisoned  arrow  from  hie 
quiver,  he  pute  it  in  the  blow-pipe,  and  collects  his  breath 
tot  the  &tal  putf.  About  two  feet  from  the  end  through 
which  he  blows  there  are  fastened  two  teeth  of  the  acouri, 
and  these  serve  him  for  a  sight.  Silent  and  swift  the  arrow 
flies,  and  seldom  fails  to  pierce  the  object  at  which  it  is  sent. 
Bometimes  the  wounded  bird  remains  in  the  same  tree  where 
I  it  was  shot,  and  in  three  minutes  falls  down  at  the  Indian's 
feet.  Should  be  take  wing,  bis  flight  ia  of  abort  duration ; 
imd  the  Indian,  following  the  direction  he  has  gone,  is  sure  to 
find  him  dead.  It  is  natural  to  imagine  that,  when  a  slwht 
,  wound  only  ia  inflicted,  the  game  will  make  its  escape.  Far 
otherwise  ;  the  wourali  poison  ahnoat  instantoneoualy  mixes 
with  blood  or  water,  so  that,  if  you  wet  your  finger,  and  daab 
H  along  the  poisoned  arrow  in  the  quick^t  manner  possible, 
are  sure  to  carry  off  some  of  the  poison.    Though  three 
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miuutea  generaUy  ela^  before  the  ooLvulBiona  come  on  in 
the  wounded  bird,  still  b,  etupor  evidentlj  takes  pluce  sooner, 
and  this  atiipor  iiiunifeBtB  itself  by  an  apparent  miwillingiiesB 
in  the  bird  to  move. 

"  The  Indian,  on  hia  return  home,  carefullj  siispends  his 
blow-pipe  from  the  top  of  hia  spiral  roof;  seldom  placing 
it  in  an  oblique  position,  lest  it  should  receive  a  oast." — 
Watektoh'b  Wiiniii-rinni  in  Hoath  Americn,  p.  68. 

Baron  Humboldt  informs  us  that  Eobert  Schomburgk  was 
ao  fortunate  oa  to  determine  the  species  ot  ^  mndinaria  from 
which  the  blow-pipes  are  formed,  and  that  it  is  peculiar  to 
the  sandstone  mountains  between  the  Veatuwi,  tue  Farama 
(Padamo),  and  the  Mavaoa.^^aptc(.<  p/ J?at»re. 

Note  13,  p.  96. — Pbsbtjldm  asd  Sprins. 

A  olock  is  nothing  more  than  a  piece  of  machinery  to 
maintain  the  action  of  the  pendulum,  and  at  the  same  time 
to  count  and  register  the  number  of  its  oeciilationa  ;  and  by 
that  pBouliar  property,  that  one  vibration  commences  exactly 
where  the  laat  terminates,  no  part  of  time  is  lost  or  gained  in 
the  juxtaposition  of  the  units  so  counted. 

If  some  extraneous  force  were  not  applied,  in  a  clock  dr 
watch,  to  maintain  or  perpetuate  the  natural  vibrations  of  a 
peaduium,  or  oscillations  of  a  balance,  they  would  soon  come 
to  rest  by  reason  of  friction  in  the  meohanism,  and  the  I'eeist- 
ance  opposed  by  the  air  to  the  parta  in  motion.  This  force, 
in  the  larger  clocks,  is  usually  a  suspended  weight ;  but,  in 
tie  portable  clock  and  watch,  it  is  a  si)ring  coiled  in  a  me- 
tallic boi  that  actuates  the  wheel-work  by  gradually  unbend- 
ing itself. 

In  the  former  of  these  cases,  the  weight  is  suspended  by  a 
cord  or  chain  that  is  coiled  round  a  cylinder  when  wound  up, 
which  cyhnder,  being  of  uniform  (Uameter  throughout  ita 
length,  is  acted  on  by  the  cord,  when  fast  at  the  interior  end, 
by  a  similar  force  in  every  situation  ;  aud  therefore  ito^artB 
through  the  train,  connected  with  its  great  wheel,  invariable 
impulses  to  the  escapement-wheel,  at  every  vibration  of  the 
penduluia  ;  which  pendulum  receives  there&om  such  a  sUght 
puah,  as  is  just  sufficient  to  restore  the  momentum  which  it 
loses  from  friction  and  the  air's  resistance,  and  thus  the  uni- 
form  motion  of  the  pendulum  is  [wrpetuated.  But  when  a 
spring  is  substituted  for  a  weight,  it  la  clear  that  its  agency 
cannot  be  uniform,  since,  as  the  reader  will  learu  fay  turoing 
to  p^  96,  it  is  a  general  law,  that  elastic  bodies,  in  the 
recovery  of  their  form,  after  the  removal  of  the  oompreasing 
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force,  exert  a,  greater  power  at  first  than  at  last,  so  that  the 
whole  progresB  of  restoration  is  a  retarded  motion.  It  there- 
fore became  neoesaary  to  introduce  some  mecbamcal  contriv- 
anoe  which  might  equalize  Buoh  motion.  This  correction  ia 
effected  hyan  apparatus  termed  a  pnaBE,and  is  nothing  more 
than  the  application  of  the  wheel  and  aile ;  it  ia  that  conical 
barrel  seen  in  most  watches  round  whiclk  the  chain  coils 
in  the  act  of  winding  up.  When  the  fusee  is  ftUl  of  chain, 
or  tils  watch  ia  wound  up,  the  spring,  through  the  medium  of 
the  chain,  will  act  upon  its  upper  part,  which  being  very  near 
the  centre  will  give  the  spring  but  little  power  ;  but,  aa  the 
spring  uncoils  and  diminishes  in  strength,  it  will  act  upon 
a  larger  pari;  of  the  fusee,  until  ot  last  it  gets  to  the  bottom 
of  it,  and  consequently,  if  the  several  increasing  groovea 
upon  it  are  made  to  increase  in  the  same  proportion  as  the 
power  of  the  spring  decreases,  au  equable  force  must  be 
obtained. 

Springs  may  be  thus  said  to  afford  the  means  of  parking  tip 
force,  to  be  used  whenever  it  is  required.  Mr,  Babbage  ob- 
serves that  the  half-minute  which  we  daily  devote  to  the 
winding  up  our  watches  ia  an  exertion  by  which  we  piicA  a 
quantity  of  force,  which  is  graduallv  expended  during  the  en- 
suing twenty-four  hours.  Springs  then  will  enable  us  to  avail 
ouraelves  of  inconstant  and  variable  forces  which  must  other- 
wise remain  incapable  of  useful  application,  and  the  period 
may  arrive  when  force  will  thus  become  an  article  of  trafBo, 
and  machines  be  sent  to  the  windmill  to  be  wound  up.  The 
manner  in  which  force  is  constantly  allowed  to  run  to  waste 
is  quite  extraordinary  in  the  present  advanced  state  of  science. 
Wo  need  only  look  at  the  working  of  the  treadmill.  The 
public  are  little  aware  of  the  enormous  sums  annually  ex- 
pended in  towing  vessels  by  steam  from  the  Nore  to  the  port 
of  London ;  were  floating  treadmills  established,  the  labour 
of  those,  upon  whom  punishment  has  been  awarded,  might  be 
rendered  available  to  the  most  important  interests  ;  whereas, 
with  the  present  system,  not  only  ia  this  labour  entirely  lost, 
l)ut  is  ac^ally  a  source  of  expense ;  for  machines,  with  all  the 
impaniments  of  engineers,  are  provided  to  counterbalance 
rhe  force  so  useleasly  generated. 

Note  14,  p.  96. — Elastic  Chaiks  and  Beds. 

The  elastic  property  of  iron  springs  has  been  lately  exem- 
plified in  a  very  striking  manner,  by  the  invetion  of  Pratt's 
elastic  choirs  and  beds ;  which,  instead  of  the  usual  stufiing  of 
feathers,  are  filled  with  iron  wire  1 1 !  which  is  twisted  into 
spiral  form.  Down  itself  cannot  be  more  gentle  or  springy ;  it 
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yields  to  pressure,  and  yet  never  beaomes  lumpy ;  beds  thus 
constructed  hare  the  adviintage  of  not  heating  uie  body  ;  and, 
above  all,  they  never  require  to  be  shaken  or  "  made,"  Had 
Vulcan  fortunately  made  such  a  diiscovery  before  his  eject- , 
ment  from  Olympus,  his  wife,  Venus,  would  surely  never  nave 
treated  him  with  that  contempt  which  mythologiats  haye  re- 
oorded  of  her ;  while  her  priestesses,  the  housemaids,  must,  in 
Krotitude,  have  been  bound  to  extend  their  protection  to  a 
benefactor  nho  could  save  them  so  much  daily  labour.  For 
particulars  of  tbia  curious  invention  the  reader  may  consult  the 
'  Literary  Gazette '  for  March  17,  1S27. 

Note  16,  p.  97.— Dock  ahd  Drake. 

The  pluenomenon  has  been  explained  as  depending  npon 
the  inertia  of  the  parts  of  matter,  which  renders  aoertiun  tune 
necessary  in  order  to  communicate  to  any  body  a  aotiBible 
motion.  Nothing  is  easier  to  be  divided  than  water ;  yet,  if 
the  pahn  of  the  hand  be  struck  with  some  velocity  against  its 
surface,  a  considerable  degree  of  resistance,  and  even  of  pain, 
is  experienced  from  it,  as  if  a  solid  body  had  been  struck. 
Numerous  instances  are  recorded  of  death  from  falling  flat  on 
the  water  from  a  height,  just  as  if  the  person  had  hlieo  upon 
a  rock  ;  nay,  a  musket-ball,  when  fired  against  water,  is  re- 
pelled and  even  flattened  by  it.  In  lite  manner,  if  we  load  a 
musket  with  powder,  and,  instead  of  a  ball,  introduoe  a  candle, 
and  fire  it  against  a  board,  the  latter  will  be  pierced  by  the 
candle-end,  as  if  by  a  bail.  The  cause  of  this  phionomenon, 
no  doubt,  is,  that  the  rapid  motion  with  which  the  candle-end 
is  impelled  does  not  allow  it  time  to  be  flattened,  and  there- 
fore It  acts  as  a  hard  body.  In  like  manner  the  head  of  a 
thistle  may  be  cut  off  by  the  smart  blow  of  a  stick,  as  Tarquin 
struck  off  ttie  heads  of  tne  poppy,  without  so  much  as  bending 
the  stalk. 

Note  16,  p.  98. — VEGETABLE  ElASTICITT. 

Impaiiem,  or  Tnuck  me  not,  affords  a  good  example.  The  , 
aeed-vesHel  consists  of  one  cell  with  five  divisions ;  each  of  i 
these^  when  the  seed  is  rijie,  on  being  touched,  suddenly  folds 
itself  into  a  spiral  form,  leaps  from  the  stalk,  and  disperses 
the  seeds  to  a  great  distance  by  its  elasticity.  The  capsule 
of  the  geranium  and  the  beard  of  wild  oats  are  twisted  for 
a  similar  purpose.  (Darwin's  '  Botanic  Garden.'^  The  seed- 
vessel  of  Euphorbia  is  extremely  elastic,  projectmg  the  seeds 
with  great  force.  An  elastic  pouch  also  serves  to  scatter  the 
seeds  of  the  Oxalis.    The  seeds  of  ripe  oats  are  projected 


from  the  calyx  with  such  violence,  that,  in  a  fine  and  dt^  day, 
you  lua}'  often  hear  them  thrown  out  with  a  sudden  snap  ; 
and  the  pericarj)  of  the  Dorsiferus  fenis  is  furnished  with  a 
peculiar  ela^ia  spring  intended  for  ejecting  its  seed:). 

Note  17,  p.  126. — A  simple  Orrery. 
A  veiy  instructive  toy  might  be  constructed  hy  placing  a 
taper  in  the  centre  of  a  japanned  waiter,  to  represent  the  aim, 
and  fixing  in  a  watch-glass  an  Indian-rubber  hall,  with  the 
parallels  of  latitude  and  meridiana  painted  thereon,  with  the 
other  chai'actera  of  the  globe.  During  its  revolution  around 
the  candle,  in  consequence  of  the  tendency  of  its  centre  of 
gravity  to  its  lowest  position,  the  diurnal  and  annual  motions, 
and  also  the  parallelism  of  its  axis,  will  be  represented,  toge- 
ther with  the  concomitujit  phsBnoraena. 

Note  18,  p.  131. — CoNio  SBcnoMS, 
If  a  cone,  or  sugar-loaf,  he  cut  through  in  certain  direc- 
tions, we  shall  obtain  figures  which  are  termed  conic  Kctkmu  ; 
thus,  if  we  cut  through  the  st^ar-loaf  in  a  direction  parallel 
to  its  base,  or  bottom,  the  outline  or  edge  of  the  loaf  where  it 
is  cut  will  he  a  circle.  If  the  cut  is  made  so  as  to  slant,  and 
not  be  parallel  to  the  base  of  the  loaf,  the  outline  is  an  ctlipiir, 
provid&d  the  cut  goes  quite  through  ijie  sides  of  the  loaf  all 
round  ;  but  if  it  goes  slanting,  and  parallel  to  the  line  of  the 
loaTs  aide,  the  outline  is  a  parabola,  a  conic  section,  or  cui-ve, 
to  which  this  note  more  immeditely  relates.  This  curve  is 
distinguished  by  characteristic  properties,  eveij  point  of  it 
bearing  a  certain  fixed  relation  to  a  certain  point  within  it,  as 
the  circle  does  to  its  centre. 

Note  19,  p.  135.— Earthquake  of  Lisbon. 

During  the  dreadlol  earthquake  of  Lisbon,  bands  of  wretches 
took  advantage  of  the  genraal  consternation  to  oommit  the 
most  atrocious  acts  of  robbery  and  murder.  In  fact,  a  consi- 
derable part  of  the  city  was  destroyed  by  incendiaries,  who, 
during  the  disaster,  set  fire  to  the  houses,  that  they  might  pil- 
l£^e  them  with  greater  impunity. 

Note  20,  p.  135. — Qboloot  applied  to  AGRicnLTORB. 

The  important  light  which  geology  is  capable  of  affording 
to  agricultural  science  is  daily  becoming  mora  apparent ; 
indeed,  how  can  it  be  otherwise,  when  we  consider  that  soUs 
are  formed  by  the  admixture  of  iiuoly-divided  earthy  matter, 
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nreriiig  of  vegetation ;  while  mnk  Aeti^i  froni  limcfltaaa^ 
gnenatoiw,  bsMl^  fa^  sre  baqaaitir  dothed  l^  natare  whfa 
Um  peteunial  pamem,  and  afford,  wben  phragbed  tm,  «  tidi 
bod  of  *eg«tatii»  for  0Tei7  spedea  of  tnllrrated  ptait.  In 
paTBaing  Uiia  subject,  we  cannot  fiuL  to  be  strack  with  the 
qipantrt  design  in  tha  arrangement  of  these  different  ro<^ 
io  which  the  primitire  aod  giamtic  rtidce,  whi^  are  least  cat 
colvted  to  afford  a  fertile  soil,  constHiite,  for  the  most  wrt, 
the  Tnoantaiu  dietricte  of  the  WM-ld,  which,  from  their  e^ra- 
Hoa  and  i]Tc^^la^itiel^  are  bat  ill  adapted  for  humaQ  babit&- 
Xiaa ;  whereas  the  lower  and  more  template  regions  are 
DBoall^  composed  of  secondsf;  strata,  the  compoimd  aatitvB 
rif  which  adults  them  for  becoming  higfal;  osefol  to  mankind, 
by  Uieir  sub«erviencj  to  the  fonnation  of  soils  capable  of 
luxuriant  vegetation.  No  doubt  then  can  be  entertained  as 
to  the  important  connectioti  subBteting  between  the  geologiGsJ 
ntructure  and  the  relative  fertititj  of  a  country :  I  beUeve  that 
one  of  the  first  practical  efwaja,  demonstrating  the  existence 
of  such  relations,  is  a  memoir  published  in  the  first  vohima 
of  the  TraiiRactiona  of  the  Royal  Geolt^cal  Society,  entitled 
'  Observations  on  the  QeologiMJ  Structure  of  Cornwall,  witli 
a  view  to  trace  its  connectian  with,  and  inffnence  upon,  ita 
agricuHund  economy,  and  t«  establish  a  rational  system  of 
improvement,  by  the  scientific  application  of  mineral  ma- 
unre.'  This  memoir  has  never  received  the  attectiun  which 
the  importance  of  ita  subject  deserves.  There  is  certainly  no 
district  in  the  British  empire  where  the  natural  relations 
lielween  the  varieties  of  soil  and  the  subjacent  rocks  can  be 
wore  easily  discovered  and  traced,  or  more  effectually  inves- 
tigated,than  in  the  county  of  Cornwall ;  and  nowhare  can  the 
infonoation  which  such  an  inquiry  is  calculated  to  afford  bo 


i  advance  from  a  primitive  to  an  alluvial  dis- 
trict, the  relations  to  which  I  have  alluded  become  gradually 
less  distinct  and  apparent,  and  are  ultimately  lost  in  the  cod- 
fuserl  complication  of  the  soil  itael^  and  in  that  general 
obscurity  which  necessarily  envelops  eve^  object  in  a  state 
of  decomposition ;  we  can  therefore  only  hope  to  succeed  in 
such  an  investigation  by  a  patient  and  labonous  eiaminatioB 
of  a  I'rimitivc  country  ;  after  which  we  may  be  enabled  to 
extend  our  inquiries  with  greater  advantage  through  those 
districts  which  are  more  completely  covered  nith  soil  and 


obscwed  by  luxuriant  vegetation ;  just  aa  the  eye,  gazing 
upon  a.  beautiful  statue,  traces  the  outline  of  the  limbic,  and 
tne  swtiUiDg  ooctour  of  iia  form,  througli  tho  flowing  dra- 
leriea  which  inveat  it. 

Note  21,  p.  138.— The  Eifi^. 

Bifle  guua  are  those  whose  ban'els,  iouteud  of  being  smooth 
in  the  iuJiide,  like  our  common  pieces,  are  formed  with  a  num- 
ber of  spiral  channels,  resembling  screws  ;  except  only  that 
thu  threads,  or  rifles,  are  less  deflected,  making  only  one  turn, 
Cff  a  little  more,  in  the  whole  length  of  the  pieoa.  This  con- 
atruction  is  employed  for  correcting  the  irregularity  in  the 
flight  of  balls  from  smooth  baiTels,  by  imparting  to  the  balls  a 
rotatory  motion  perpendicular  to  the  line  of  direction.  The 
Bame  eflect  has  lately  been  nccompUabed  by  an  extremely 
simple  and  obvious  contrivance,  and  which  will,  prohably,  alto- 
ker  supersede  the  necessity  of  rifling  the  barrel.  It  cou- 
s  in  cuttingaspiralgroove  in  the  bullet  itaelf,  which,  when 
discharged,  is  thus  aoted  upon  by  the  air,  an(t  the  some  rota- 
tory motion  imparted  to  it  as  that  produced  by  the  furrows 
in  the  barrel.  But  it  is  the  rotatory  motion  which  steodiea 
tiie  fligbt  of  the  ball ;  and  by  whichever  method  this  is  pro- 
duced, the  theoiT  of  Its  action  will  be  the  same.  It  bas  been 
long  and  generally  known,  that,  when  the  common  bullet  is 
dischai^ea  from  a  plane  barrel,  its  flight  is  extremely  irregular 
»nd  uncertain  ;  it  boa.  for  instance,  been  found,  trom  the  es- 
perimeutB  of  Mr.  liobius,  that,  notwithstanding  the  piece  was 
firmly  fixed,  and  fired  with  the  same  weight  of  powder,  the 
ball  was  sometimes  deflected  to  the  right,  sometunes  to  the 
left,  sometimes  above,  and  at  others  below  the  true  Ime  of 
direction.  It  has  also  been  observed,  that  the  degree  of  de- 
flection increases  in  a  much  greater  proportion  than  the  dia- 
tance  of  the  object  fired  at.  It  is  not  difficult  to  account  for 
these  irregularities  ;  they,  doubtless,  proceed  from  the  impos- 
sibility of  fitting  a  ball  so  accui'ately  to  any  plane  piece,  but 
that  it  will  rub  more  against  one  side  of  the  barrel  than 
another  in  its  passage  through  it.  Whatever  side,  therefore, 
of  the  muzzle  the  ball  is  lost  in  contact  with  on  quitting  the 
piece,  it  will  acquire  a  wbii'lijig  motion  towards  that  side,  and 
will  be  found  to  bend  the  line  of  its  flight  in  the  same  direc- 
tion, whether  it  be  upwards  or  downwards,  to  the  right  or 
left ;  or  obhquely,  partaking  in  some  degree  of  both ;  and, 
■iter  quitting  the  barrel,  this  deflection,  though  in  the  first 
inatance  but  triQing  and  inconsiderable,  is  still  &rthei'  iu- 
creasud  by  the  resistance  of  the  air,  this  beiug  greatest  on 
that  side  whero  the  whirling  motion  conspires  with  the  pro- 


gresaive  oae,  and  least  on  that  side  where  it  is  opposed  to 
it.  Thus,  if  the  ball  in  its  passage  out  rubs  againat  the  left' 
aide  of  the  barrel,  it  will  whirl  towards  that  side  ;  and  as  the 
right  side  of  the  ball  will,  therefore,  turn  up  spinet  the 
air  during  its  flight,  the  reaistauce  of  the  air  will  become 
greater  on  the  right  side,  and  the  baU  be  forced  awa;  to  the 
left,  which  was  the  direction  it  whirled  in.  It  happens,  more- 
over, from  various  accidental  circurastances,  that  the  axis  of 
the  ball's  rotation  frequently  changes  its  position  several 
timea  during  the  flight ;  eo  that  the  ball,  instead  of  bending 
its  course  uniformly  in  the  same  direction,  often  describes  a 
tract  variously  contorted.  From  this  view  of  the  causes  of 
aberration  in  the  flight  of  balls,  it  will  be  evident  that  the 
only  means  of  correcting  it  is  by  preventing  the  ball  from 
rubbingmore  against  one  side  of  the  barrel  than  another  in 
passing  through  it,  and  by  giving  to  the  buUet  a  motion 
which  will  counteract  every  accidental  one,  and  preserve  its 
direction,  by  making  the  resistance  of  the  air  u];ion  the  fore 
part  continue  the  same  during  its  whole  flight ;  that  is,  by 
giving  it  a  rotatory  motion  perpendicular  to  the  hne  of  direc- 
tion. The  contrivance  for  tnis  purjioae  is  called  rijliag,  and 
consists,  as  we  have  before  stated,  in  forming  upon  the  inside 
of  the  barrel  a  number  of  threads  and  furrows,  either  in  a 
straight  or  spiral  direction,  into  which  the  ball  is  taoolded ; 
and  hence,  when  the  gun  is  fired,  the  indented  zone  of  the 
bullet  follows  the  sweep  of  the  rifle,  and  thereby,  besides  its 
progressive  motion,  acquires  a  considerable  one  round  the  axis 
of  the  barrel,  which  motion  will  be  continued  to  the  ballet 
after  its  separation  from  the  piece,  so  that  it  is  constantly 
made  to  whirl  round  an  axis  coincident  with  the  line  of  i'& 
flight.  Many  familiar  esamplea  of  the  utiUty  and  effect  of 
rijiing  might  be  here  adducai.  If  the  bricklayer,  while  nn- 
roofing  a  house,  be  observed,  he  will  be  seen  to  give  to  the 
slates  which  he  throws  down  a  whirling  motion,  at  a  certain 
angle,  which  ensures  their  falling  edgeways  on  the  ground,  and 
thus  preserves  them  from  fracture. 


Note  22,  p.  139. — The  BoMKKaAKQ. 
ous  missile  is  used,  both  in  war  and  in  the  chase, 
H  of  Australia  with  remarkable  deiterity  and 


This  ci 

'  by  the  il_     _ ._._.. 

address.  The  first  account  of  it  was  received  from  Msjoi 
Mitchell,  in  his  'Journal  of  an  Eipedition  to  the  Rivers  Dar- 
ling and  Murray.'  It  is  a  thin  curved  qtick,  three  feet  long, 
and  two  inches  wide  by  three-quarters  of  an  inch  thick  ; 
curved,  or  crooked,  so  as  to  form  two  arms  of  uneriual  length, 
making  an  obtuse  angle  with  each  other.     Its  upper  surfai^  is 
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Koavei,  its  under  one  6at.  The  flight  uf  this  weapon  is  eitiu- 
ordinaiy,  and  does  not  admit  of  a  very  eaay  explanation.  Its 
«ourse  will  necessarily  vary  in  all  ca.^es  with  tiie  angle  at 
which  it  IB  projected.  Being  grasped  at  one  end  by  the  right 
hand  it  ie  either  thrown  sickU'wixe,  upwards  into  the  air,  or 
dowDwarda,  so  aa  to  strike  the  ground  at  some  distance  from 
the  thrower.  In  the  former  case  it  rises  upon  the  wind  with  a 
rotatory  motion,  and  in  a  crooked  direction,  towards  any  given 
point  with  great  precision,  and  after  a  considerable  flight 
'  returns,  in  an  elliptical  orbit,  to  a  spot  near  its  aturting-point. 
In  the  second  case,  it  rebounds  from  the  ground  in  a  straight 
line,  pursuing  a  rkoeliet  motion,  so  as  to  hit  any  obhque  object 
at  a  distance,  even  one  behind  a  tree,  with  great  accuracy. 
The  roost  singular  curve  described  by  it  is  when  thrown  into 
the  air  at  an  angle  above  45°  in  which  case  ita  flight  is 
always  backwards,  and  the  native  who  throws  it  stands  with 
hia  back,  instead  of  hia  face,  to  the  object  he  ia  desirous  of 
striking. 

When  properly  thrown,  it  is  evident  that  two  motions  are 
impartedtothemiflsile— the  one,  a  direct  forward  motion  ;tlie 
other,  a  rotatory  motion.  Now,  as  soon  as  the  force  of  projeC' 
tion  is  nearly  expended,  the  rotatory  motion  comes  into  play, 
and  then  causes  the  instrument  to  ascend.  In  consequence 
of  one  arm  being  longer  than  the  other,  as  long  as  the  Boni- 
merang  continues  its  rotation  about  the  angle  that  its  two 
MTDS  make  with  each  other,  one  end  has  a  constant  tendency 
to  be  lower  than  the  other,  and  it  always  points  towards  the 
ground  at  an  inclination  of  about  3(1°  or  35°  ;  it  consequently 
rises  with  a  screw-like  motion,  dividing  the  air  with  its  upper 
coDvei  surface,  whilst  the  lower  side,  being  flat,  is  buoyed  up, 
as  it  were,  by  the  subjacent  atiaosphere.  As  long  as  the  rota- 
tory motion  continues  in  sufficient  force  to  counteract  gravity 
it  will  continue  to  ascend,  but,  on  this  failing,  it  will  faU  to  the 
ground.  The  most  obscure  paii  of  its  flight  ia  its  return,  after 
having  attained  its  highest  elevation,  to  the  very  spot  whence 
it  started ;  this  would  appear  to  depend  upon  its  being  kept 
in  the  same  plane  by  the  rapidity  of  ita  whirling  motion. 

This  singular  weapon  probably  originated  in  attempts  to  kill 
ducks  by  a  projectile,  in  places  where  they  abound,  as  on  the 
interior  ri vet's  and  lagoons,  and  where  we  accordingly  find  the 
instrument  much  more  in  use  than  on  the  sea-coast,  and 
better  made,  being  often  covered  with  wood  carving.  Thia 
instrument  may  be  purcliased  at  the  toV'Sho^i,  and,  together 
with  the  Fljing-top  and  Kite,  may  be  taken  out  by  a  juvenile 
party,  when  it  will  atford  much  amusement  and  salutary  exer- 
cise during  a  ramble  in  the  oountiy. 


Tbe  fbUowing  notice  has  fat^  Apprared  in  the 
^uokI  M«gMine '  for  Jolj,  1853,  Dnaer  the  signatore  of  J.  £. 

"If  a  oommoD  Manilla  or  pahs-leaf  hftL,  having  a  low  crovu, 
anil  the  mu^in  of  the  rim  diarply  turned  up  about  half  aa 
iadi  hjgb,  is  thrown  into  the  air  witi  the  c»vi^  of  the  h*tup- 
muda,  it  returns  back  towards  the  thrower  like  the  Au^tnttim 
Bommerang.  Tbe  angle  at  which  it  returns  depends  on  the 
angle  at  w^ch  it  is  thrown  ;  and  if  the  angle  be  suffieMnt^ 
acute,  it  will  (ail  some  distance  behind  the  thrower, 

"  The  eiperiment  depends  upon  the  poeitioQ  of  the  httt ;  for 
if  thrown  withtbec<irirv''''<''"'''>i^iit  alights  in  the  direetdoo 
thrown,  and  does  not  return. 

"A  pasteboard  dis^  with  a  tumed'tip  edge,  has  the  ewne 
effect  as  a  hat." 

In  the  Scandinavian  mvthologf,  the  god  Tbor  alwajs  csi^ 
ried  a  maltet,  which,  as  often  as  he  discharged  it,  returned 
hack  to  the  hand  of  itself.  These  people  must  have  had  some 
DotioQ  of  the  Bommeraiig. 

Note  23,  p.  145— Centbe  op  Pehccssiox, 

If  3  stick  be  held  at  one  of  its  extremities,  and  allowied  to 
fall  on  tbe  edge  of  a  tAble,  tbe  farther  end  will  rebound,  or  the 
bond  will  sustain  a  shock,  unless  it  be  struck  exactly  on  the 
centre  of  percussion,  in  which  caae  the  stick  will  fall  as  a  dead 
weight.  The  repetition  of  this  simple  experiment  will  rea- 
dily convey  to  the  joung  philosopher  on  idea  of  the  nature  of 
what  is  termed  the  cftilre  i^ yerruasion.  The  power  of  the 
hammer  entirdy  depeud»  upon  the  position  of  its  ceutre  of 
percussion  ;  and  so  of  that  of  the  sword ;  many  of  which  have 
this  particular  spot  miirked  on  the  blade ;  for  should  it  strike 
on  any  point  far  from  it.  it  is  probable  that,  like  tbe  sword  of 
Atrides,  in  hia  conflict  with  Paris,  it  may  be  shivered. 

Note  24,  p.  152. — Spdtking  op  the  Top. 

It  has  been  stated  in  the  text,  that  the  gyrations  of  the  top 

ilepenil  exactly  upon  tbe  same  principle  aa  that  which  pro- 
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duces  the  /iTreessi'on  of  ih^  uptivtua ;  y'vt.  an  unequal  attrac- 
tive force  exerted  upon  the  revolving  iubsh.  In  the  one  case, 
this  is  known  to  Eiriee  from  the  actloa  of  the  sun  and  moon 
on  the  eicess  of  matter  ahout  the  equatorial  regions  of  the 
earth  ;  in  the  other,  irom  the  parts  of  the  top  being  mieqiiaUy 
afi'ected  b;  gravity,  while  it  is  spinning  in  an  incUned  or  ol)- 
Kque  position.  To  those  philoaophera  who  have  condescended 
to  read  the  present  worli,  if  there  be  any  such,  and  are 
therebT  induced  to  pursue  the  iaveatigation  of  a  subject 
which  has  hitherto  excited  far  too  little  attention,  we  beg  to 
submit  the  following  remarks  : — 

If  a  top  could  be  made  to  revolve  on  a  point  without  fric- 
tion, and  in  a  \'acuum,  in  the  case  of  its  velocity  beingijyJnii*, 
it  would  continue  to  revolve  for  ever,  in  the  same  position, 
without  gyration.  If  the  velocity  were  yiHtir,  it  would  forever 
remain  unohimged  in  position,  m  the  event  of  the  centre  of 
gravity  being  directly  over  the  point  of  rotation.  In  any 
other  position  (supposing  its  velocity  very  great,  although  not 
infinite)  there  woiiid  ariso  a  continued  uniform  gyration ;  the 
line  which  parses  through  the  point  of  rotation,  and  the  centre 
of  gravity,  always  making  the  same  angle  witli  the  horizon,  or 
describing  the  same  circle  round  the  zenith.  But  in  all  arti- 
ficial experiments  the  circumstaooes  are  very  remarkably 
changed  ;  it\  indeed,  the  centre  of  gravity  happens  to  be  situ- 
ated perpendioularly  over  the  point  of  rotation,  the  top  will 
continue  quite  steady,  or  slenpinji,  as  it  is  termed,  till  nearly 
the  whole  of  its  velocity  of  rotation  is  expended.  In  any  other 
position  the  to^  begins  to  gyrate,  but,  reclining  at  all  times  on 
the  outeide  of  its  physiod  point  of  gyration,  the  top  is  uni- 
formly impelled  inwards ;  and  this  (when  the  velocity  is  con- 
siderable, and  the  point  broad)  acta  with  a  force  sufficient  for 
oarrying  the  top  towards  its  quiescent  or  ileeping  point ;  but 
when  the  velocity  is  much  diminished,  this  power  becomee 
fiseble,  the  gyrations  increase  in  diameter,  ana  the  top  ulti- 
mately falls. 

Note  23,  p.  167.— Thu  Cycloid. 

A  q/doid  is  a  peculiar  curved  line,  and  is  described  by  any 
DC  point  of  a  circle  aa  it  rolls  along  a  plane,  and  turns  round 
X  centre  ;  thus,  for  instance,  the  nail  on  the  felly  of  a  cart- 
wheel traces  a  cycloid  in  the  air  as  the  wheel  proceeds.  Tbia 
curve  is  distinguished  by  some  remarkable  properties,  the  most 
important  of  which  is  that  mentioned  in  the  text,  viz.  that 
any  body  moving  in  such  a  cune.by  its  own  weight,  or  swing, 
will  pass  through  all  dirtanees  of  it  in  exactly  the  same  time ; 
2  1  2 


1^ 


484  PHILOSOPHY    IS    SPORT. 

and  it  u  for  such  a  reason  th&t  pendulums  are  miule  t 
awtne  in  cvcloula,  in  onler  that  thej  maj  move  in  equal  times, 
whether  thej  go  Ibroagh  a  luug  or  a  short  part  of  the  same 
carve.  Where  the  arc  dtscrioed  Ik  small,  a  portion  of  the 
circle  will  be  eufficienth'  accimte,  because  it  will  be  seen  that 
such  an  arc  will  not  fleriste  much  &om  an  equEd  portion  of  a 
cvcJoidal  curve. 

The  cycloid  is  remarkable  as  beiDg  that  path,  with  the 
eiception  of  the  perpendicular,  through  which  a  bodj  Trill 
move  with  the  greatest  velocity  ;  Buppoae,  for  example,  a  body 
is  to  descend  from  anji  one  point  to  anj  other,  by  meaua  of  some 
force  acting  on  it,  together  with  its  weight ;  s  peison  unac- 
quainted with  mechanics  would  say  at  once  that  a  Htniigbt 
use  ia  the  path  it  must  take  to  effect  this  in  the  shortest  pos- 
sible time,  since  that  is  the  shortest  of  all  lines  that  can  be 
drawn  between  two  pointA.  Undoubtedly  it  is  the  shortest; 
notwithstanding  which,  however,  the  body  would  be  longer  in 
traversing  it  than  in  moving  tluviigh  a  cycloid.  If  a  body- 
were  to  move  through  a  space  of  fifty  or  a  hundred  yuds,  by 
its  weight  and  some  other  force  acting  together,  the  way  it 
must  take  to  do  this  in  the  shortest  possible  time  is  by 
moving  in  a  cycloid.  It  is  supposed  that  birds  which  build  in 
rocks  possess  an  instinctive  knowledge  of  this  fact,  and  drop 
or  flj^  Sown  from  height  to  height  in  this  course.  There  is 
certainly  a  general  resemblance  between  the  curved  path  they 
describe  on  such  occasions,  and  the  cycloid,  but  it  would  be 
difficult  to  establish  the  fact  by  experiment.  Man,  however, 
has  founded  upon  this  principle  some  appUcations  of  great 
value  in  practical  mechanics.  In  SwitzerUnd,  and  in  aeveral 
parts  of  Germany,  for  example,  slides  have  been  constructed 
along  the  sides  of  mountains,  by  which  the  timber  felled  near 
their  summits  is  conducted  with  extreme  rapidity  to  the  dis- 
tant valleys. 

Note  26,  p.  173.— Billiards. 

This  interesting  game  is  of  French  origin  {billiard,  of  bile, 
and  from  the  Latin  pUa,  a  ball).  It  waa  hailed  as  a  &- 
vourite  diversion  at  the  court  of  Henry  HI.  of  France  ;  and 
was  thence  communicated  to  all  the  courts  of  modem  Europe. 
To  the  novice  it  may  appear  as  a  game  of  accidenta  and 
chances,  but  experience  lias  enabled  us  to  determine  the 
effeots  of  the  stroke  given  to  a  ball  with  wonderful  precision ; 
and  it  is  quite  extraordinary  to  observe  the  accuracy  with 
which  an  accomplished  player  can  efiect  his  object,  by  mea- 
suring with  Ilia  eye  the  angle  at  which  he  should  make  t' 
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stroke,  the  position  of  the  ball  with  respect  to  the  eusliiou, 
and  the  distance  of  the  point  of  the  ball  from  ite  centre,  at 
which  it  should  be  atruelc.  By  such  skilfii!  management 
the  ball  may  be  made  to  take  directions  which  would,  at  first 
view,  be  regarded  as  contrary  to  all  the  known  laws  of  mo- 
tion, such,  Cor  instance,  as  passing  round  an  object,  auch  as 
a  hat  placed  on  the  table,  and  to  strike  a  ball  behind  it  into  a 
pocket, 

Ujion  this  subject  the  reader  should  consult  a  work  by  M, 
Miugttud,  translated  and  published  by  John  Thurston,  the  ce- 
lebrated billiard-table  maker  of  Catberiue  Street,  Strand,  to 
whom  we  are  indebted  for  mechanical  improvements  in  the 
table  which  have  brought  it  as  near  to  perfection  aa  the  nature 
of  the  materiab  will  probably  ever  allow.  His  plain  aurfaoe, 
composed  of  slate,  is  no  longer  liable  to  be  warped  by  meteoric 
changes,  which  rendered  the  old  woodi'n  table  ho  uncertain ; 
then,  again,  he  has  substituted  Indian  rubber  for  the  cushions, 
and  which,  by  a  late  peculiar  process,  termed,  "  iniJcanizinr/,"  is 
enabled  to  retain  its  elasticity  under  all  the  vicissitudes  of 
temperature. 

Note  27,  p.  177.— Collision  of  Bodik. 

In  investigating  the  effects  produced  upon  bodies  by  col- 
lision, it  is  neoessaiy  to  distinguish  between  elastic  and  non- 
elastic  substances,  since  their  motions  after  impact  are  go- 
verned  by  ver^  different  laws. 

If  two  bodies,  void  of  elastidhj,  move  in  one  right  line, 
sither  the  same  or  contrary  ways,  so  that  one  body  may 
strike  directly  against  another,  let  the  mm  of  their  motiona 
before  the  stroke,  if  they  move  the  same  w^,  and  the  diffar- 
ence  of  their  motions,  if  contrary  ways,  be  cEvided  into  two 
such  parts  as  are  proportional  to  the  quantities  of  matter  in 
tha  bodies,  and  each  of  those  parts  will  respectively  exhibit 
the  motion  of  each  body  after  the  stroke ;  for  example,  if 
the  quanities  of  matter  in  the  bodies  be  as  two  to  one,  and 
their  motions  before  the  stroke  eafivt  and/ouc,  then  the  sum 
of  their  motiona  is  nine,  and  the  difference  is  one ;  and  there- 
fore, when  they  move  the  same  way,  the  motion  of  that  body 
'which  ia  as  two  will,  after  the  stroke,  be  ai'-r,  and  the  motion 
of  the  other,  three ;  but,  if  they  move  in  contrary  directions, 
the  motion  of  the  greater  body  after  the  stroke  will  be  tioo- 
thirdt  of  one,  and  of  the  lesser  body  oac-tliird  of  one ;  for, 
rincB  the  bodies  are  void  of  elasticity,  they  will  not  separate 
after  the  stroke,  but  move  together  with  one  and  the  same 
Telocity  ;   and,   couaeciuently,  their  motions  will  be  proper- 


IuhmI  to  their  qiuotities  of  nutter :  and  it  k^w*  fi 
bet  of  action  mod  reaction  being  equal,  that  no  mc 
eitiier  lost  or  gained  by  the  stroke  when  the  bodies  niora  Uw 
name  way ;  beciuue.  whatever  motion  one  body  imparts  to 
tlie  other,  bo  much  must  it  ioee  of  itfi  own  ;  and  conseqaentlr, 
the  lun  of  their  m^^tious  before  the  stroke  is  oeiuier  iu- 
crewed  nor  diminished  by  the  stroke,  bat  is  so  divided  be- 
tween the  bodies,  as  th^  tbej  may  move  together  with  o 
common  Telocity ;  that  is,  it  is  divided  between  the  bodj  . 
in  proportioD  to  theirquaiitities  of  matter;  but  it  is  otherwise 
where  the  budie«  move  in  opposite  directions,  or  contFai7 
wayn,  for  then  the  smaller  motion  will  be  destroyed  by  the 
stroke,  as  also  au  e<)iiEd  quantity  of  the  greater  motion,  because 
action  aud  reai:tiouare  etjual ;  and  the  bodies,  after  the  stroke, 
will  move  together  equally  swift,  with  the  ilifferencr  only  of 
tbeir  motjons  before  the  stroke  ;  conaequeutly,  that  difference 
u,  by  means  of  the  stroke  divided  between  them  in  propor- 
tiot)  to  their  quaatitiBS  of  matter. 

The  several  pirticular  cases,  concerning  the  coUisioD  of 
bodies,  may  be  rijdiiced  to  four  general  ones  ;  viz. 

lat.  It  may  be  that  one  body  only  is  in  motion    at  the 
time  of  the  stroke- 
Sad,  They  may  both  move  one  and  the  same  way. 

3rd.  The^  may  move  in  direct  opposition  to  oach  other, 
and  that  with  equiil  quantities  of  motion. 

4th.  They  may  be  carried  with  unequal  motions  in  direc- 
tions contrary  to  each  other. 

As  the  bodies  may  be  either  equal  or  unequal,  each  of  these 
four  general  coses  may  be  considered  as  consisting  of  two 
branched. 

As  to  the  firat,  if  a  body  in  motion  strikes  another  eqtial 
body  at  rest,  they  will,  according  to  the  proposition,  move 
together  each  of  them  with  one-half  of  the  motion  that  the 
body  had  which  was  in  motion  before  the  stroke  ;  and  sinoa 
the  quantity  of  motion  in  any  body  is  as  the  product  aiising 
from  the  multiplication  of  its  quantity  of  matter  into  its 
velocity,  the  common  velocity  of  the  two  bodies  will  be 
but  one-hiUf  of  the  velocity  of  the  moving  body  before  the 
stroke. 

Afi  to  the  seooud  general  case,  where  both  the  bodies  are 
in  motion  before  thestroke,and  move  oue  and  the  same  way ; 
in  order  to  find  their  common  velocity  after  impact,  let  the 
sum  of  their  motions  before  the  stroke  be  divided  by  the 
sum  of  the  bodies,  and  the  (piotient  will  express  the  com- 
mon velocity. 

As  to  the  tliirtl  general  case,  where  the  bodies  move  in 
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direct  opposition  to  each  otiier,  if  they  have  equal  quanti- 
ties of  motion,  they  will  upon  the  stroke  lose  all  their  motion, 
and  continue  at  rest;  for,  by  the  proposition,  the  bodies 
after  impact  will  be  carried  with  the  differenoe  of  their  mo- 
tioDs  before  the  stroke ;  which  diifereoce,  in  Bucb  a  case,  la 
nothing. 

When  two  bodies  meet  with  unequal  quantities  of  motion, 
if  the  differenoe  of  their  motioos  be  dirided  by  the  sum  of 
the  bodies,  the  quotient  will  express  their  common  velocity 
after  the  stroke  i  for,  by  the  proposition,  the  difference  of 
their  motions  before  the  stroke  is  equal  to  the  sum  of  their 
motions  after  the  stroke;  coDsequently,  that  difference  di- 
vided by  the  sum  of  the  bodies  must  give  the  velocity. 

Such  are  the  principal  laws  which  govern  the  collision  of 
bodies  devoid  of  elasticity.  The  motions  of  elastic  bodies 
&re  determined  by  different  rules :  for  when  they  are  per- 
fectly eliuitio,  the  velocity  gained  by  the  body  struck,  and  the 
velocity  lost  by  the  striking  body,  will  be  twice  as  great  as 
if  the  bodies  were  perfectly  inelastic.  In  estimating  there- 
fore the  motions  of  such  bodies,  we  may  first  aonsider  what 
they  would  have  been  after  impact,  had  thej'  been  inekstic, 
and  thence  deduce  the  desiced  conclusion.  See  Helsh&m's 
Lectures,  a  work  in  which  the  subject  appear.i  to  be  very 
clearly  treated. 

Note  28,  p.  185. — Drdidical  Remains. 

Eam-brSh  hill  rises  a  htUe  to  the  south-west  of  Eedruth 
in  Corawall,  to  an  elevation  of  697  feet.  Its  principal  iuter- 
est  is  derived  from  the  speculations  of  the  antiquary,  Dr. 
Borlaae,  who  regarded  it  as  haviug  been  onoe  the  grand 
centre  of  druidical  worship  :  and  he  asserts,  in  his  '  An- 
tiquities of  Cornwall,'  that,  at  this  very  time,  the  remains  of 
those  monuments  which  were  peculiar  to  that  priesthood 
may  be  discovered,  such  as  rock-busim,  circles,  i-ock'idoU, 
ercymUchii,  harm,  eavea,  religiowi  endosura,  logon  stones,  a  goT- 
eerldau,  or  place  of  elevation,  whence  the  druids  pronounced 
their  decrees,  and  the  traces  of  a  grove  t/  oalcs.  This  is  all 
very  ingenious  and  imposing,  and  may  be  easily  behaved  by 
those  who  have  either  not  visited  the  spot,  or,  having  visited 
it,  not  viewed  the  objects  with  geological  eyes.     There  is  no 

Sound  whatever  for  considering  the  druidical  monuraenta  of 
r.  Borlase  aa  the  works  of  man :  on  the  contrary,  they  are 
evidently  the  results  of  the  operation  of  time  and  the  ele- 
ments, the  usual  agents  employed  by  Nature  in  the  decom- 
position of  mountain  masses.  The  "  rock-basins  "  of  antt- 
quai'ies  are  rounded  cavities  on  tho  aurfnce  of  rocks,  and  are 
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occasioimUy  as  sphcroidsJ  intemallf&s  if  thev  had  )>een&ctiial]|] 
formed  bj  a  tuming-lathe.  It  was  this  artificial  appeamu) 
wlkicb  first  suggested  the  hypothesis  coDceming  their  origil 
and  induced  the  antiquary  to  regard  them  as  pools  of  luBtn 
tion.  It  maj,  however,  be  rem&rked,  in  the  first  place,  thai 
supposing  them  to  have  been  the  works  of  the  diiiids,  tbes 
jinesta  must  have  been  indefatigable  artists,  for  there  i 
scarcely  a  block  of  granite  on  which  one  or  more  of  sud 
pools  are  not  risible,  although  some  are,  uudoubtedlj,  iquu 
mrire  complete  and  imposing  than  others. 

Dr.  MaccuUocb,  in  an  interesting  pa[>er,  published  in  tb 
Transactions  of  the  Geological  Society,  on  the  deoomposi 
tion  of  the  grsnite  of  Ccmnall,  has  justly  observed  tbs 
the  true  nature  of  these  rock-basins  may  be  easily  tmced  b' 
inspecting  the  rocks  themselves.  On  examination,  th^-  iri] 
always  be  found  to  contiun  distinct  gr^ns  of  yiuirfz,  alid  fr 
me&ts  of  the  other  constituent  parts  of  the  granite.  A  an 
force  is  sufficient  to  detach  from  the  sides  of  these  cavil- 
additional  fragments,  showing  that  aprocess  of  deconipo^tiid 
is  still  going  on  under  &Tourable  circumstances,  llie  prio 
cipal  of  these  circumstances  is  the  presence  of  water,  or  rathv 
the  alternate  action  of  air  and  water.  If  a  drop  of  water  ca 
only  make  an  effectual  lodgment  on  a  surface  of  this  ^anitt 
a  small  cavity  is  sure  to  be  sooner  or  later  produced  j  tM 
will  insensibly  enlarge  as  it  becomes  capable  of  holding  mor 
water ;  and  the  sides,  as  they  continue  to  waste,  will  neca 
sarily  retain  an  even  and  rounHed  cavity,  on  account  of  tl. 
uniform  texture  of  the  rock.  This  explauatiou  is  Huffiinuiti 
satisfactory  :  in  addition  to  which,  it  may  be  stated,  tbt 
these  very  basins  not  unfrequently  occur  on  the  perpendioO 
lar  sides  of  rocks,  as  may  be  distinctly  seen  in  the  granit 
of  Scilly,  and  in  the  gritstone  rocks  in  the  park  of  t£e  lat 
Sir  Joseph  Banks,  in  the  pariah  of  Ashover,  in  Derbyahit* 
a  &ct  -which  at  once  excludes  the   idea  of   their    artificil 

The  other  grotesque  and  whimsical  appearances  of  rOck, 
masses,  such  as  rock  iiMs,  lo^'iii  atutiet,  iHc,  are  to  be  explains 
by  the  tendency  which  granite  possesses  of  wearing  mol 
rapidly  on  the  angles  and  edges  than  on  the  sides  ;  thus,  thel 
upon  simple  and  philosophical  principles,  are  such  apf  ' 
ances  to  be  satisfactorily  accounted  for,  and  the  phanta. 
Hoji'i  of  Borkse  vanishes  as  the  light  penetrates  the  theati 
so  long  dedicated  to  its  exhibition. 

We  shall  conclude  this  note  with  a  few  observations  npt 
the  celebrated  logan,  or  logging,  atone,  near  the  Land's  En^^^ 
CoiTuvall,  of  wliich  we  present  oar  readers  with  ii  faithi) 
skettli,  ^ 
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The  foundation  of  this  iiart  of  the  coast  is  a  st  pendcua 
group  of  granite  rocks  «hich  rae  in  pyramidal  (.liisten  to 
a  great  altitude  and  overhang  the  sea  Tht  celebrated 
Inf/in  stone  here  represented  is  an  immenise  block  weighing 
above  Biitj  tons  The  aurface  m  contact  with  the  under 
rock  13  of  very  small  extent,  and  the  whole  miuu  is  so  nicelv 
balanced,  that,  notwithstanding  ite  maguitude,  the  Btrengtlt 
of  a  single  man  appUed  to  its  under  edge  is  sufUcient  to  make 
it  oaoUlate.  It  is  the  nature  of  granite  to  disinte^ate  into 
rhomhoidal  and  tabular  masses,  which,  by  the  further  opera- 
tion of  air  and  moisture,  gradually  lose  their  solid  angles,  and 
approach  the  spheroidal  form.  The  fact  of  the  upper  part  of  the 
cliff  being  more  exposed  to  atmospheric  agency  than  the  parts 
beneath  will  sufiiciently  explain  why  these  rounded  masses 
BO  frequently  rest  on  blocks  which  still  preserve  the  tabular 
form ;  and  since  such  spheroidal  blocks  must  obviously  rest 
in  that  position  in  which  their  leaser  a\es  are  jierpeudicular 
to  the  horizon,  it  is  equally  evident,  that,  whenever  an  ade- 
quate force  is  applied,  they  must  vibrate  on  their  poiut  of 
support 

Although  we  are  thus  led  to  deny  the  druidical  origin  of 
this  stone,  Tor  which  so  many  roalouH  antiquaries  have  con- 
tended, still  we  by  no  means  intend  to  deny  that  the  druids 
emplnyed  it  as  an  engine  of  Buperatition  ;  it  is  possible  that, 


hariag  observed  so  curious  a  propertv,  they  dexterously 
contrived  b)  make  it  aoswer  the  purposes  of  an  urde&l,  a 
by  regarding  it  as  the  tvcli-ttone  of  truth,  acquitted  or  ci__. 
demned  the  accused  by  its  motions.  Mason  poetically  alludes 
to  this  aupi>osed  property  in  the  followiDg  lioes  : — 

■*  Behokl  Ton  huge 
And  aakamrn  iphire  of  iiT[a<;  iilnmuit, 
WUdi,  poixd  by  migic,  rest*  ft*  oenCral  weight 
On  yccpler  pointol  rock ;   firm  w  it  seems, 
Such  a  it!  Btru^  tad  rirtuoiB  piujicitt. 
It  mons  ob9R|Dioiu  to  the  gentlnl  touch 
OfhJm  whose  heutliimre;  bnt  to  ■  traitor, 
Though  er'a  a  gioal's  prowera  nerv'd  his  arm, 
It  fltonds  as  fii'd  as  Snovdoa.'' 

Note  21),  p.  187.— Contact,  asd  rre  SEOEssiay  Cossbqubsck, 

COHESIOS. 

Afl«r  all,  there  may  be  no  such  tbiiig  iu  nature  as  absolute 
contact ;  the  term  is  purely  conventional,  denoting  such  a 
proiimity  aa  may  be  necessary  for  the  production  of  certain 
phenomena ;  and  in  all  philosophical  discuasjuus  such  is  the 
interpretation  of  the  term.  As  long  ns  ;inrrs  exist  in  boili«» 
it  is  obvious  that  their  particles  cannot  be  said  to  be  in  con- 
tact, and  the  existence  of  such  poroaity  in  every  species  of 
matter  which  can  be  subjected  to  our  senses  is  sufficiently 
uroved  by  its  compresaibijity.  There  is  no  known  substance. 
However  dense,  that  may  not  be  made,  either  by  preaaura 
or  reduction  of  temperature,  to  occupy  less  space ;  and  were 
it  possible  to  brin^  the  ultimate  atoms  into  absolute  contact, 
tlie  globe  itaelf  might  be  compressed  into  such  an  extremely 
narrow  compass  as  to  ba  too  staall  even  as  a  foot^baU  for  tho 
Pigmies. 

When  we  speak  therefore  of  contact,  we  only  mean  that 
proximity  necessary  for  educing  the  ^ower  of  cohesive  attrac- 
tion. It  has  been  shown  that  by  fnction  we  are  enabled  to 
retain  a  firm  footing,  and  to  walk  steadily  along  a  surface ; 
whereas,  could  we  ensure  absolute  contact,  we  should  not  be 
able  to  move  at  oil  ;  suppose,  for  instance,  the  soles  of  our 
feet  came  into  actual  contact  with  the  groui>d,  a  cohesive 
attraction  would  take  place  between  the  suifaies  which  no 
muscular  etfort  could  overcome.  We  mav,  to  a  cj  'tain  extent, 
have  experienced  this  difficulty  in  walking  over  a  muddy 
road,  when  the  water,  by  filling  up  the  inequalities  of  the 
BUr&ces,  converta  our  shoes  iuto  a  kind  of  "  tiuc/ci-.r," 

The  cohesive  power  imparted  to  particles  of  matter,  b^ 
bringing  them  into  the  closeat  possible  contact,  reoeivea  a 
pleaning  illustration  from  the  ingsuious  invention  of  l£r. 
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Brockedon,  for  formiDg  lead  pencils,  aud  for  which  lie  rooeived 
an  honorary  modal  from  the  Commiasioners  of  the  Great  Ei- 
hibltioQ.  His  process  consiBta  in  couaolidatiag  fioely-pow- 
dered  and  sifted  black-lead  into  a  mass  as  dense,  and  of  the 
same  speoiSo  gravity,  aa  native  Ciimberlaud  lead,  which  is 
effected  by  packing  ttie  powder  in  air-tight  cases,  and  pump- 
ing out  the  air,  which  always  offers  a  great  obstacle  to  con- 
tact, and  thea  Bubjecting  the  contents  thus  prepared  to  a 
pressure  of  five  thoiisaud  totiH,  iiitiicted  by  two  bloiva. 

Note  30,  p.  189. — Animal  SuiTnos. 

We  are  indebted  to  Sir  Everard  Home  for  a  deaoriptioa  of 
that  peculiar  structure  by  which  several  species  of  animals 
are  enabled  to  sustain  their  bodies  iu  opposition  to  the  force 
of  gravity.  His  first  paper  upon  this  subjeut  is  published  in 
the  106th  volume  of  the  Philosophical  Transactions,  in  which 
he  says  he  was  not  aware  that  any  animal  latgor  than  the 
house-fly  was  endowed  by  nature  with  such  a  ^lower,  ho  as  to 
admit  ot  eiiunination,  imti]  Sir  Jusepii  Bonks  mentioned  that 
the  l-icertii  gcnko,  a  apeoiea  of  hzard,  which  is  a  native  of  the 
island  of  Java,  comes  out  of  au  evcaing  from  the  roofs  of 
the  hoiLsee,  and  walks  down  the  smooth,  hard,  and  pohshed 
chinam  walls,  in  search  of  the  flies  which  settle  upon  them, 
and  which  are  its  natural  fuod,  and  then  runs  up  again  to  t^ 
roof  of  the  house.  Sir  Joseph,  while  at  Batavia,  amused  him- 
self with  catching  this  animal,  by  standing  close  to  the  wal], 
at  some  distance  from  the  liraid,  with  a  long  flattened  pole, 
which,  being  made  suddenly  to  scrajie  the  surface  of  the  wall, 
knocked  the  animal  do\m.  He  preseiited  Sir  Everard  with  a 
specimen  weighing  live  ounces  and  three  quarters  avoirdu- 
pois, which  enabled  him  to  ascertain  the  peculiar  mechanism 
by  which  tlie  feet  of  this  animal  can  keep  their  hold  of  a 
fimooth,  hard,  perpendicular  wall,  and  carry  up  so  large  a 
weight  as  that  of  its  body. 

The  foot  has  five  toes,  at  the  end  of  each  of  which,  except 
that  of  the  thumb,  is  a  very  sharp  aud  much-curved  claw  i  on 
the  under  surface  of  each  toe  are  sixteen  transverse  slits, 
leading  to  so  many  cavities  or  pockets,  the  depth  of  which  is 
nearly  equal  to  the  length  of  the  sht  that  forms  the  orifice  ; 
they  all  open  forwai'd,  and  the  external  edge  of  each  opening 
is  serrated,  hke  the  teeth  of  a  smatl-toothed  comb.  The  ca- 
vities, or  pockets,  are  hned  with  a  cuticle,  and  the  serrated 
edges  are  also  covered  with  it.  The  structiu«  just  described 
is  supplied  with  various  muscles,  whose  action  is  to  draw 
down  the  claw,  ojieu  the  oriSces  of  the  pockets,  and  turn  down 
the  serrated  edges  tipou  the  siirface  on  ivhich  the  animal 
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gUods.  Upon  einmining  attentively  the  under  surface  of  the 
toM,  when  the  [fockets  are  closed.  Sir  Sverard  Home  vse 
struck  with  their  resemblance  to  the  mirfocea  of  that  portion 
of  the  Eehin'ir  icmora,  or  suclcing  fiah,  bj  which  it  attaches 
Haelf  to  the  shark,  or  to  the  bottom  of  shipa ;  and  it  conse- 
quently suggested  the  probability  of  obtsiung,  from  an  ex- 
amination of  this  latter  apparatus,  much  useful  information 
which  might  be  applicable  to  the  subject  of  the  Uzard,  more 
eapeciallj  as  the  parte  of  which  it  is  composed  are  so  much 
larger,  and  therefore  more  within  the  reach  of  anatomicti] 
eiamination. 

The  surAtce  on  the  top  of  the  head  of  Lhis  fish,  fitted  for 
adhesion,  is  of  an  oval  form,  and  beara  a  considerable  propor- 
tioD  to  the  size  of  the  whole  animal ;  it  is  Burrounded  by  a 
broad,  loOBs,  moveable  edge,  ca|iable  of  appljing  itself  closely 
to  the  surface  on  which  it  is  placed  :  and  it  is  evident  that, 
when  Ihe  external  edge  is  so  apjjUed,  and  the  cartilaginous 
plates  are  raised  up,  the  interstices  must  become  so  many 
vacua,  and  the  serrated  edge  of  each  plate  will  keep  a  sufBcient 
hold  of  the  substance  on  which  it  rests  to  retain  it  is  that 
position,  assisted  by  the  pressure.of  the  surrounding  water, 
without  a  continuance  of  muscular  exertion.  It  thus  appears 
that  the  adhesion  of  the  nKkliig  _fUh  is  produced  by  so  many 
vacua  being  formed  through  an  apparatus  worked  by  the  volun- 
tary muscles  of  the  animiJ,and  the  pressure  of  the  surrounding 
water. 

From  the  similarity  of  the  mechanism  of  the  under  BurfiuM 
of  the  toes  of  the  lacertn  grcio,  there  can  be  no  doubt  that  tho 
purpose  to  which  it  is  applied  is  the  same  ;  but  as  in  the  ona 
case  the  adhesion  is  to  bike  place  under  water,  and  is  to  con- 
tinue for  longer  periods,  the  means  are  more  simple  ;  in  the 
other,  where  the  mechanism  is  to  be  employed  in  lur,  under 
greater  disadvantages  with  respect  to  gravity,  and  is  to 
last  for  vury  short  periods,  and  then  immediately  afterwards 
to  be  renewed,  a  more  delicate  structure  of  parts,  a  greater 
proportional  depth  of  cavities,  and  more  complex  muscular 
Btructure,  become  necessary. 

Having  ascertained  the  principle  on  which  an  animal  of  ao 
large  a  size  as  the  himHa  gecka  is  enabled  to  support  iteelf  in 
its  progressive  motion  ajOiaiust  gravity,  Sir  E.  Home  felt  him- 
self more  competent  to  inquire  into  the  mechanism  by  which 
the  common  fly  is  enabled,  with  eo  much  facility,  to  support 
itself  in  still  more  disadvantageous  situations.  In  the  natoral 
sise  the  feet  of  the  fly  are  so  small,  that  nothing  can  be  deter- 
mined respecting  them  :  Keller  was  the  first  person  who  madd 
a  drawing  of  the  fly's  foot  in  a  highly  minified  statej  in 
which  the  concave  surfaces  are  viaibia,  and  which,  no  doubt. 
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like  those  of  the  lizard  above  described,  aj*e  employed  to  form 
vacua,  which  eimblo  the  fly  to  move  under  such  disadvau- 
tageouB  circumstanceB.  Mr.  Bauer,  who  ha.s  so  ^e&tly  distin- 
guiaUed  himself  in  microscopic  reaearchea,  was  judiciously 
enlisted  into  the  service  of  Sir  E.  Home  upon  ibiH  occasion  ; 
and  lie  lias  shown  that  this  iiriQcipla,  on  which  progreHsive 
motion  against  gravity  depends,  ia  very  eitensively  employed 
by  nature  in  the  structure  of  the  feot  of  inaectB  ;  and  Sir 
XTverard  obsurvea,  that  now  this  structure  is  known,  it  can  be 
readily  demonstrated  by  looking  at  tlie  movement  of  the  feet 
of  any  insect  upon  the  inside  of  a  glass  tumbler,  through  a 
common  magsifyiug  glass  ;  the  difierent  suckers  are  readily 
Been  separately  to  be  puUed  off  from  the  surface  of  the  glass, 
and  re-applied  to  another  part. 

In  consequence  of  the  expedition  to  the  polar  regions.  Sir 
E.  Home  was  enabled  to  obtain  and  examine  the  foot  of  the 
walrus,  in  which  he  detected  a  resemblance  iu  structure  to 
that  of  the  dy  ;  and  it  is  not  a  little  curious  that  two  animals 
BO  different  in  size  should  have  feet  so  similar  in  their  use.  In 
the  fly,  the  parts  require  to  be  magnified  one  hundred  times 
to  render  the  structure  distinctly  visible  ;  and  in  the  walrus, 
the  parts  are  so  large  as  to  require  being  reduced  four  diame- 
ters, to  bring  them  within  the  size  of  a  quango  page. 

Nor  is  progressive  motion  the  only  function  in  which  Nature 
avails  herself  of  the  pressure  of  the  atmosphere  for  the  acconi- 
plishmeiit  of  her  purposes.  The  act  of  feeding  is  continually 
effected  in  this  manner.  The  operation  of  sucking  is  too  t^mi- 
liar  to  require  comment.  It  may  not,  perhaps,  be  so  genei-ally 
known,  that  it  is  by  the  very  same  process  tout  bees  reach  the 
fine  dust  and  juices  of  hoUow  flowers,  like  the  honeysuckle, 
and  some  species  of  foiglove,  which  are  too  narrow  to  admit 
them.  They  fill  up  the  mouth  of  the  flower  with  their 
bodies,  and  suck  out  the  air,  or  at  least  a  large  poi-tion  of  it, 
by  which  the  soft  sides  of  the  flower  are  made  to  collapse, 
and  the  juice  and  dust  are  squeezed  towards  the  insect,  as 
completely  as  if  the  hand  had  pressed  it  externally.  It  is  by 
a  similar  process  that  the  oyster  is  enabled  to  close  its  shell 
HO  firmly  ;  for,  if  a  hole  be  bored  in  it,  it  may  be  opened  with- 
out the  1^^  difBculty. 

Note  31,  p.  194. — AcciriaiTAL  DiacovEaiEH. 

Those  who  are  not  acquainted  with  the  operations  by  which 
the  mind  Is  enabled  to  arrive  at  truth,  are  too  apt  to  attribute 
to  accident  that  which  is  the  result  of  great  inteUectual  labour 
and  acuteness.  Observation,  analogy,  and  experiment  are  the 
three  great  stepping-stones  by  which  the  phdosopher  i 
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abled  to  ascend  from  darkness  to  light :  it  is  true  that  his 
fcrot  may  accidentally  be  placed  upon  the  first,  but  his 
own  efforts  are  required  to  cnmi'lete  toe  ascent.  To  the  mass 
of  mankind  the  preliminary  step  is  obvious,  and  they  at  once 
conclude  that  the  aucceeding  ones  are  equally  ©aay  aod  simple. 
In  this  view  of  the  subject,  it  waa  by  ncridfrif  that  Sir  laanc 
Newton  discovered  the  laws  of  gravitation,  for  his  mind  was 
directed  to  the  investigation  by  tiie  accidental  foil  of  an  apple 
&om  its  tree  ;  it  was  bi/  ifcidtnt  that  Galileo  discovered  the 
isochronous  movement  of  the  pendulum,  for  it  was  s\i£j(ested 
by  the  vibration  of  a  chandelier:  but  how  many  persons 
might  have  witnessed  the  &1I  of  on  apple,  or  the  vibration 
of  a  chandeher,  without  arriving  at  similar  truths !  It  has 
been  said  that  we  are  indebted  for  the  important  invention  in 
the  steam-engine,  tenoed  hmd-i/far,  by  which  its  valves  or 
cocks  are  worked  by  the  machine  itself,  to  an  idle  boy  of  the 
name  of  Humphrey  Potter,  who,  being  employed  to  stop  and 
open  a  vaive,  saw  that  he  could  save  himself  the  trouble  of  at- 
tending and  watching  it,  by  fixing  a  plug  upon  a  part  of  the 
machine  which  came  to  the  place  at  the  proper  times,  in  con- 
sequence of  the  general  movement.  If  this  anecdote  be  tru«v 
what  does  it  prove  1  That  Humphrey  Potter  might  be  venr 
idle,  but  that  he  was,  at  the  same  time,  verv  ingenious.  It 
was  a  contrivance,  not  the  result  of  accident,  but  of  aoite  ob- 
servation and  successful  experiment.  A^n,  one  of  the  most 
important  improvements,  the  condensation  of  steam  by  the 
iBJection  of  a  shower  of  cold  water  directly  into  the  cyhnder, 
waa  discovered  by  a  lea^f/e,  letting  in  the  water  where  it  wrb 
never  intended  to  penetrate.  Glass  is  said  to  have  been  dis- 
covered by  persona  having  accidentally  kindled  a  fire  on  the 
sandy  shore  with  sea-weed,  when  the  alkali  from  the  ashes 
united  with  the  silex  of  the  sand.  In  like  manner  the  history 
of  pottery  ia  mixed  up  with  an  unusual  amount  of  tales,  which 
attribute  discoveries  to  accident ;  aa,  for  instance,  the  servant 
of  a  potter  was  boiling  brine  in  an  earthen  pan,  and,  the  fire 
being  fierce,  and  she  careless,  the  aaline  solution  boiled  over. 
when,  by  the  action  of  the  intense  heat,  the  alkaB  combined 
with  the  earth  ;  and  hence  the  origin  of  salt-glaze.  Pliny  tella 
us  that  minium,  or  red  lead,  was  first  recognised  in  conse- 
quence of  a  fire  that  took  place  at  the  Pirffius  at  Athens, 
where  some  eeruee,  which  bad  been  exposed  to  the  fire,  had 
been  found  converted  into  a  red  substance.  The  method  of 
purifying  sugar  with  clay  ia  asserted  to  have  been  the  resnlt 
of  accident ;  a  hen,  having  her  feet  dirty,  had  gone  over  a,  pot 
of  sugar,  and  the  sugar  under  her  tread  was  found  whiter 
than  elaewhere.  The  idea  of  mezzotinto  engraving  is  recorded 
as   having  struck  Prince  Biipert  whilu   he  wcs   wntching   i 


aoldier  scouring  a  rustrf  breastplate.  A  thousand  such  fertile 
accidentB  might  be  enuiaerated,  but  Hufflciant  haa  been  said  to 
combat  a  popular  but  miaehievoua  error  ;  and  ne  are  happy 
at  finding  the  same  feeling  expressed  in  a  work*  which,  from 
its  extensive  circulation,  must  prove  highly  useful  in  correct- 
ing it,  "Very  few  discoveries,"  Bays  the  author,  "have  been 
made  by  chance  and  by  ignorant  persons  ;  much  fewer  than  is 
generally  supposed.  Thev  are  generally  made  by  persons  of 
oom[>etent  knowledge,  and  who  are  in  search  of  them.  The 
improvement  of  the  steam-engine  by  Watt  resulted  from  the 
most  learned  investigation  of  mathematical,  mechanical,  and 
ohemicai  truths.  Arkwiight  devoted  many  years,  livo  at  least, 
to  hia  invention  of  spinning-jennies.  The  new  process  of  reftn- 
ing  sugar,  by  which  more  money  has  been  made  ia  a  shorter 
time,  and  with  less  risk  and  trouble,  than  was  perhaps  ever 
gained  by  an  invention,  waa  discovered  by  Mr.  Howard,  a 
most  accomplished  chemist ;  and  it  waa  the  &uit  of  a  long 
course  of  eiperimenta,  in  the  progress  of  which,  known  phiio- 
BOphioal  priuciples  were  constantly  appUed,  and  one  or  two 
new  principles  ascertained." 

Then,  again,  the  origjnajity  of  an  invention  has  be-,  a  ques- 
tioned, from  the  fiict  that  Nature  had  adopted  a  siiiiilar 
mechanism  in  some  of  her  works.  Let  na  illustrate  our 
meaning  by  a  reference  to  two  of  the  most  stupendous  archi- 
tectural wonders  of  the  age — The  Ubtstal  Paiacb,  and  The 
ToBCTLAR  Bhidge,  Sir  Joseph  Paxtou,  in  desciibing  the 
construction  of  the  former,  states  that  the  large  umbrella- 
shaped  leaves  of  the  "  Violoria  llegijta  "  suggested  to  him  the 
means  of  giving  to  it  stability.  "If  vou  examine."  says  he, 
"this  leaf,  aud  compare  it  with  my  models  and  drawings,  you 
will  perceive  that  Nature  has  provided  it  with  longitudinal 
and  transverse  girders  and  suppoilers."  In  the  construction 
of  the  TuBOLAB  Bridge  it  was  foimd  that  the  rectangular 
was  much  stronger  than  the  circular  beam.  If  this  fact  were 
not  suggested,  it  waa  at  leaat  confirmed  by  Nature.  But  be- 
fore we  proceed  to  its  explanation,  be  pleased,  gentle  reader, 
to  take  up  your  pen,  not.  the  unfledged  steel  instrument  of 
the  present  day,  but  the  veritable  gooae-quill  of  our  grand- 
fethera.  Are  you  prepared  1  if  so,  observe  how  the  square 
shaft  is  disposed  so  as  to  impart  the  greatest  strength  to  that 
part  of  the  feather  most  exposed  to  the  strain  in  flight; 
while,  as  it  extends  towards  the  body  of  the  bird,  and  becomes 
of  less  importance  as  to  ita  power  of  resistance,  the  rect- 
angular is  tapered  down  to  the  circular  form,  apitareutly  to 
prevent  tho  sharp  angles  from  laacerating  the  bouy  of  ita  ac- 
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tive  bearer.  The  Learn  is  uot  hollow,  but,  to  yreaerve  its 
form,  it  is  tilled  with  a  pithy  substance,  clumsily  imitSited  bj 
art  in  those  ffaastf-pieces  and  angk-iroiia  introduced  to  add 
etruugtb.  to  the  aquare  beam. 

We  might  add  numerous  other  iimUnoea  of  the  same  kind ; 
such  as  the  J.aU  aad  Socket-joint— the  Flexible  K'atej'-miiiv, 
suggested  to  Mr.  Watt  by  the  mechaniKio  of  the  lobster's 
tail— the  plan  of  tunnelling  tbi'ough  the  bed  of  the  Thames, 
by  the  operation  of  the  (^crrfo— the  improvemctit  ia  the  ma- 
nufacture of  our  paper,  so  as  to  obtain  toughness  by  long 
tibres,  from  the  process  adopted  by  the  wasp — ^the  art  of 
NAoffiiif  silk  from  the  wing  of  the  butterfly,  &o.— But  let  it 
be  remarked  that  it  is  one  thing  to  adopt  the  auggestiona  of 
Nature,  which  may  be  r^arded  as  the  common  proper^  of 
all,  and  another  to  copy  and  appropriate  the  inventions  of  our 
fellows,  and  hy  ingenioualy  disguising  them,  as  gipsies  do 
their  stolen  childreii,  to  mAe  them  pass  as  their  own.  Snoh 
has  been  too  frequeutty  the  case  in  the  present  day ;  workmen, 
&a  candidates  for  employuient,  have  entered  the  factories,  and 
surreptitiously  stolen  ideas,  and  taken  out  patents  for  inven- 
tions, to  whicn  they  bad  no  honest  alaim  ;  thus  reaUaing  the 
iable  of  .i^us  and  Polyclea,  who,  as  our  olassica!  readers  will 
remember,  were  infoimed  bv  the  Oracle  that  the  one  who  first 
t-ouched  tile  land,  should  obiain  the  kingdom.  Polyclea,  ap- 
peared lame  and  disabled,  and  appealed  to  the  kindness  of 
her  brother  to  carry  her  across  on  his  shoulders  :  no  sooner, 
however,  had  they  arrived  on  the  opposite  side,  then  Polyclea 
leaped  ashore  from  the  back  of  .dijatus,  and  exclaimed  that 
the  kingdom  was  her  own. 
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This  mrelied  state  is  not  only  shown  by  the  barometer, 
which  ia  a  very  faitbliil  measure  of  the  air  preseure  (p.  199J, 
but  by  phenomena  which  may  not  have  been  duly  regarded  ; 
it  may  therefore  be  advisable  to  explain  them.  That  water 
should  boil  at  a  lower  temperature  in  an  elevated  region  was 
a  feet  consistent  with  theory,  and  proved  by  esperimeut ;  but 
until  the  e.iperiments  of  Archdeacon  Wollaaton,  it  was  not 
known  that  the  elevation  ofafewfeet  could  be  thus  indicated 
He  constructed  an  apparatus  by  which  the  height  of  St, 
Paul'e  was  a«oertained.  Water,  in  vuriio,  boils  at  B8°  Fohr. ; 
on  the  summit  of  Mont  filanc,  at  167°  ;  and  it  has  been 
stated  that  the  monks  of  f-t.  Bernard  complfun  of  uot  being 
able  to  make  good  bouilli^they  certainly  could  not  m&ke 
good  tea — in  that  elevuited  region.     The  town  has  lately  been 


amused  by  Mr.  Albert  Smith's  graphic  account  of  hia  ascent 
to  the  summit  of  Mont  Blanc  ;  and  as  we  may  be  allowed  to 
aJQ  knowledge  at  the  eipenae  of  our  sympathies,  we  may 
_ell  our  readersthat  when  this  adventnrouB  gentleman,  in  a. 
state  of  eihauatiou,  anticipated  the  delight  of  a  refreshing 
draught  of  champagne,  the  contents  of  the  bottle  wore  foroibly 
ejected  and  lost,  the  moment  its  cork  had  been  withdrawn. 
<'  T^Dtatus  a  Isbris  sltlcns  fi^cntia.  raptai 

The  great  fatigue  eipetienoed  by  persons  ascending  the 
higher  regions  has  received  an  additional  eiplanation  from  the 
philoBophical  discovery  of  Dr.  Edward  Weber,  that  the  head 
of  the  thigh-bone  cannot  be  separated  by  the  mere  weight  of 
the  limb  from  the  surfitce  of  the  articular  cavity,  to  which  it  ia 
accurately  adapted  :  but  that  in  all  its  motions  it  is  retained 
closeto  the  articular  surface  by  (Ae;)ress«reo/<Afl(iiraospAeie.  All 
the  muscles  which  surround  the  hip-joint  may  be  divided,  but 
the  weight  of  the  limb  does  not  remore  the  head  of  the  bone 
from  its  cavity ;  but  if  a  hole  be  bored  into  the  cavity,  or  it 
be  exposed  under  an  air-pump,  the  separation  will  take  place. 
It  is  evident,  therefore,  that,  in  all  the  movements  of  rotation, 
the  head  of  the  bone  is  retained  in  its  place  by  atmospheric 
pressure.  In  ascending  very  high  mountains,  where  the  air 
IS  greatly  rarefied,  the  muscular  force  must  on  that  ac- 
count be  increased,  in  order  to  maintain  the  head  of  the  bone 
in  its  cavity,  and  hence  the  peculiar  kitid  of  fatigue  eipe- 
rieuced  by  such  persons. 


If  we  include  the  pressure  of  the  atmosphere,  a  body  al 
the  depth  of  1(H)  feet  would  sustain  that  of  GO  pounds  on  th( 
square  inch  ;  while  one  at  4000  feet,  a  depth  by  no  means  consi 
derable,  would  be  exposed  toa  pressure  of  about  IttSO  pounds. 
We  need  not,  therefore,  feel  Bm*prised,  that  on  the  foundering 
of  a  ship  at  sea,  though  its  timbers  port,  not  a  spar  floats  to 
the  surface  ;  for  if  the  hull  has  sunk  to  a  great  depth,  aU  that 
is  porous  is  penetrated  with  water  or  greatly  uompressad. 
Captain  Scoreaby  states  that  when,  by  the  entangling  of  the 
line  of  the  harpoon,  a  boat  was  carried  dowu  with  the  whale, 
it  required  after  it  was  recovered  two  boats  to  keep  it  at  the 
surface,  bit  J.  Herschel  lias  recorded  a  melsnuholy  anei 
dote,  which  may  well  be  adduced  ia  fijrther  illustration  of  oi 
subject : — "  After  the  invention  of  the  diving-bell,  and  its 


raooem  in  eub-aqueous  proceaMs,  it  w»s  ooosidered  hizUj 
dcsinble  to  devise  some  means  of  remuoiiig  for  taj  leagtb  of 
tinw  coder  inter,  uid  ri^ng  at  pleaBDre  wiUiaut  aiij  aasistMice. 
Snme  jreaiB  ago  aa  ingauona  iodiridu&l  propoaed  a  project 
b^  wbioh  thie  end  waa  to  be  accomplished.  It  consistea  in 
Bioking  the  hull  of  a  ship  made  quite  water-tight,  with  the 
decks  and  mdea  atronglj  supported  bj"  shores,  and  the  onl; 
etttnr  secured  b;  a  stout  traiv^loor,  ia  such  a  maimer  that, 
by  dJBengaging  from  within  the  wei^ts  emplojed  to  sink  it, 
it  mujht  rise  of  itself  to  the  sur&ce.  To  renoer  the  trial  more 
satis&ctory,  the  projector  himself  made  the  first  essay.  It 
waa  agreed  that  he  should  sink  in  twenty  &th.oms  of  water, 
and  rise  agMn  without  assistance  at  the  eipiiation  of  twenty- 
four  hours.  Accordingly,  making  all  secure,  and  provided 
with  the  means  of  mukine  signals  to  indicate  his  situotica, 
this  unhappy  victim  of  his  own  ingenuity  entered  and  was 
sunk.  No  signal  was  made,  and  the  time  appointed  elapsed. 
The  pressure  of  the  water  at  so  great  a  depth  had,  no  doubt, 
been  completely  under  estimated,  and  the  sides  of  the  vessel 
being  at  once  crushed  in,  the  uufortimate  projector  perished, 
before  he  could  even  make  the  fdgnsl  concerted  to  indicate 
his  distress." 


Note  34,  p.  214. — The  Cause  of  Iridescence. 

If  a  soap-hubble  be  blown  up,  and  .set  under  a  glass,  so 
that  the  motion  of  the  ur  may  not  afiect  it,  as  the  water 
glides  down  the  sides  and  the  top  grows  thinner,  several 
colours  will  auccoMively  appear  at  the  top,  and  spread  them- 
selves &om  thence  in  rings  dotvu  the  sides  of  the  bubble,  tUl 
tUey  vanish  in  the  aauie  order  in  which  they  apx>eared  ;  at 
last  R  black  spot  appears  at  the  top,  and  spreads  tilt  the 
bubble  burets.*  Hence  it  follows  that  the  colours  of  a  bod; 
depend  in  some  degree  upon  the  thickness  and  density  of 
the  particles  that  compose  it ;  and  that,  if  the  density  be 
changed,  the  colour  wiK  Ukewise  be  changed.  That  the 
production  of  colours  depends  upon  the  nature  of  the  sur- 
faces upon  which  light  falls,  is  beautiiitlly  exemplified  by  the 
iridescence  of  mother-of-pearl ;  and  which  baa  been  satisfoo- 
torily  shown  to  depend  upon  a  singular  peculiarity  in  the 
structure  of  that  substance.  On  its  surfitce,  which  to  the 
unassisted  eye,  and  eveu  to  the  touch,  appears  to  be  finely 
polished,  there  are  innumerable  little  lines,  or  ifronvet,  in  some 
places  aa  many  aa  two  or  three  thousand  in  the  space  of  an 


inch,  which,  lying  parallel,  regulnrly  follow  each  other  in  all 
their  windings ;  by  the  edges  of  which  the  ra^s  of  tight  are 
reflected,  and  the  continual  change  of  colour  arises  from  their 
oontinual  bandings.  Whatever  doubta  mi^ht  have  existed 
upon  the  subject,  some  late  experiments  of  Sir  David  Brewster 
have  dissipated  them,  by  showing  that  the  coloura  which  play 
BO  beautifully  on  the  sur&ce  of  mother-of-pearl,  may  be  oom- 
munioated  by  pressure  to  aeahng-wax  and  several  other  sub- 
atances.  The  discovery  of  this  fact  was  in  some  measure 
.  accidental ;  he  had  stuck  a  piece  of  mother-of-pearl  on  a 
cement  made  of  roain  and  bees' -wax,  and  on  separating  the 
oement  he  found  that  it  had  acquired  the  property  of  exhibit- 
ing colours.  Several  x)ersons  who  witnessed  the  effect  con- 
cluded that  it  arose  from  the  presence  of  a  thin  film  of  the 
motiier-of-pearl,  which  might  have  scoIckI  off  and  adhered  to 
tiie  wax  :  but  such  an  explanation  was  at  once  refuted  by 
plunging  the  wax  in  acid,  which  must  have  dissolved  the 
mother-of-pearl,  bad  any  been  present ;  but  the  acid  had  no 
effect,  and  the  colours  of  the  impression  remained  unim- 
mired.  It  is  clear,  then,  that  it  is  the  grooves,  as  Sir  David 
fcewster  conjectured,  which  occasioned  the  iridescence  in 
the  mother-of-pearl,  as  well  as  in  the  waxen  impression.  In 
oonaequenue  of  this  curious  discovery,  Mr.  Barton  succeeded 
in  producing  the  some  appearance  on  glase,  and  on  different 
metals,  by  simply  cutting  grooved  hues  on  their  suiface. 
These  lines  are  eu  fine,  that,  without  a  microscope,  they  are 
soarcely  visible,  and  the  glass  and  the  metal  appear  to  retain 
their  polish :  yet  they  and  the  colours  also  may  be  commu- 
nicated by  an  impression,  Eike  those  from  the  mother-of- 
pearl  to  the  was.  In  lite  manner,  the  varying  and  delicate 
hues  exhibited  by  the  wings  of  certain  butterflies  arise  from 
the  aetion  of  Ught  upon  the  paraUul  and  equidistant  striis 
upon  their  surfaces. 

Note  35,  p.  338. — Vegbtablb  BAROMETERa. 

The  following  are  a  few  of  those  plants  which  indicate 
changes  in  the  weather : — 

Ohichweed  is  an  axoellent  haromeUr.*  When  the  flower  ex- 
pands fully,  we  are  not  to  expect  rain  for  several  hours ;  should 
it  continue  in  that  state,  no  rain  will  disturb  the  summer's 
day.  When  it  half  conceals  its  miniature  flower,  the  day  is 
generally  showery  ;  but  if  it  entirely  shuts  up,  or  veils  the 
white  flower  with  its  green  mantle,  let  the  traveller  take  th^ 

Beptation,  and  doei  noi 


coBtnel  their  )mc«  at  tke  K{j(«vach  at  • 
'-^*-  '-»  tUi  take  plMfc  tliat  tbeae  e^bM 
rftheir-'-^--"  ■      *^^ 


Xoto  as,  p.  938.— Sun  Swnms. 

n^tirfi  _ 

1  ita  oi^  frmn  |be 
SmthiD,  who  lield  the  office  of 
^_^.  r  BBder  two  An^o-Suoa  king^  Hkd  was  pnceptor 
to  Alfred  Uie  Great,  was  mho  bnhop  of  Wiadtester.  and  died 
in  StA  He  desired  that  he  migbt  be  buried  in  tfae  open 
cLorehjvd,  and  not  in  tiie  t^hMtu^  of  (Jui  minster,  as  was 
asaai  with  oUier  bithope.  and  hb  request  was  complied  with ; 
bat  the  monks,  on  his  being  canonized,  oonaideTing  it  die- 
gnceAil  for  the  saint  to  lie  in  a  public  oetneteiT,  resoh'ed  to 
remove  the  bodj  into  the  choir,  which  iras  to  have  been 
done  with  solemn  proceaeion  on  the  15th  of  Julj-.  It  rained, 
however,  «o  violentlf  for  fortj  dajs  toother  at  this  season, 
that  the  design  was  abandoned.  "  Now,  without  entering 
into  the  case  of  the  bishop,"  sajs  Mr.  Howard,  in  bis  work  on 
the  Climate  of  London,  "  who  was  probably  a  man  of  sense, 
and  wished  to  set  the  eiample  of  a  more  wholeeome,  as  well 
aa  a  more  humble,  mode  of  resigning  the  perishable  olay  to 
the  dcBtnictiTe  elements,  I  mav  observe,  that  the  fact  of  the 
hindrance  of  the  ceremonv  by  the  cause  related  is  sufficieotlj' 
authenticated  by  tradition  ;  and  the  tradition  in  so  &r  valu^ 
able,  as  it  proves  that  the  summers  in  this  southern  part  of 
our  island  were  subject,  a  thousand  years  ago,  to  occasional 
heavy  rains,  in  the  same  waj^  as  at  present."  Mr.  Howard 
has  shown,  by  a  table,  that  the  notion  commonlj  entertained 
a  Uiis  suiiJBct,  if  put  strictly  to  the  teat  of  eiperience,  at 
y  one  station  in  this  part  of  the  island,  will  be  found  falla- 
^  B  ;  he,  however,  very  justly  observes,  that  "the  opinion 
he  people  on  subjects  connected  with  Natural  History  is- 
monly  founded,  in  some  degree,  on  fact  or  experience  ;" 
to  do  justice  to  the  popular  observation  in  question,  ha 
■e  that,  "  in  a  majority  of  out  summers,  a  showeiy  period, 
:h,  with  Home  latitude  as  to  time  and  local  circumstances, 
y  be  admitted  to  constitute  daily  rain  for  forty  daja,  does 
'       '  "     "  ■V  indicated  by  thia  tradition  ;  not  that 


anj  long  spiLce  before  is  often  bo  dry  as  to  raark  distinctly  its 


Note  37,  p.  241.— Tkk  Wbai.B. 
Did  the  whale  tnow  his  own  power,  he  would  easily  de- 
stroy all  the  machinery  which  the  art  of  man  could  devise  for 
catching  hira ;  it  would  ba  only  necessary  for  him  to  swim  on 
the  surface  in  a  straight  line  in  order  to  break  the  thickect 
rope  ;  but  the  fish,  on  being  struck  by  the  harpoon,  obeys  a 
natural  instinct,  which,  in  this  instance,  betrays  him  to 
his  death.  Sir  R.  Davy,  in  his  Salmnnia,  observes  that  the 
whale,  not  having  an  air-bladder,  can  sink  to  the  lowest 
depths  of  the  ocean,  and,  mistaking  the  harpoon  for  the  teeth 
of  a  sword-fish,  or  a  shark,  he  instantly  descends,  this  being 
his  manner  of  freeing  himself  from  these  enemies,  who  cannot 
bear  the  presaure  of  a  deep  ocean  ;  and  from  ascending  and 
descending  in  small  space,  he  thus  puts  himself  in  the  power 
of  the  whaler.— Kee  Note  33. 

Note  39,  p.  247. — Prooressive  Motion  in  Fishes  ;  Boats 

IMPELLED  BT  PADDLIKO,  ROWINQ,  &C. 

To  render  the  subject  to  which  this  note  refers  further 
intelligible,  we  may  show  the  means  by  which  a  fish  moves 
forward  in  the  water.     The  accompanying  d 

diagram  and  domonstration  are  from  Dr.  ». 

Roget's  Bridgewater  Treatise.  .■'  i  "'■, 

The  tail  is  the  principal  instrument  by  /    \     \ 

which  the  progressive  motion  is  efi'ected.         ,■'       ;       N 
Thus — suppose  that  the  tail  is  inchned  to    "*      ..        "       /  * 
the  right  i  i^  in  this  situation,  the  musctea  '■■,    k    / 

of  the  left  side,  tendinctobring  the  tail  in  jrL' 

ft  right  line  with  the  Dody,  are  suddenly  'fr«i 

thrown  into  action,  the  resistance  of  the  rj 

water,  by  reacting  against  the  broad  sur-  W 

feoe  of  the  tail,  m  the  direction  P  B,  per-  .y\ 

pendioularly  to  that  surface,  will  cause  the    t     -■'-.    ^^«_. 
muscular  action  to  give  the  whole  body  ■*■'  " 

(m  impulse   in  that  direction ;  and  the  ■  j  -._ 

centre  of  gravity,  C,  will  move  onwards  in 
the  direction  C  B,  parallel  to  P  S.     This  >■     m    k 

impulse  is  not  destroyed  by  the  further  flexion  of  the  tail  to- 
wards the  left  aide,  because  the  principal  force  exerted  by  the 
muscles  has  already  been  expended  in  the  motion  from  B  to 
M,  in  bringing  it  t«  a  straight  line  with  the  body  ;  and  the 
force  which  carries  it  on  to  L  is  much  weaker,  and  therefore 


the  wlK^Bbo^  in 
btiitt  Rpeated  in  c 
tWJU^6ndCD,ii 


■OB*  ft  iMn  fecU*  rMctMM.  Wbea  ti>e  UO  baa  anJTcd  ( 
c  pontuNt  1«  i—'^*-*— *  bj  Uie  dotted  oaUiiie.  a  simiiar  1 
■  ot  tfa*  Muwclai  (n  the  ri^t  ado  «ill  create  a  mdsl- 

mrectoco  of  £  1^  aad  a  tuotiOD  of   J 
« (Gicetioci,  C  A.     l^ese  tmpolMS 
in  qnid  aaeoeanob,  the  fish  mores  forwwd  in 
„     -  ?  D,  iDtcnnedktG  betviMi  the  directioii  of  Uie 
twolMicei;. 

I7p<n  the  nme  pnndl^  a  bnat  is  impaled  bj  pnATRiig ; 
and  the  •etion  of  the  mdder  of  a  ship  in  taming  the  yi;aBd 
vin  be  reafflj  uDdentood.  In  this  I^Ur  eaac,  bowerer,  tbeac 
ia  m  additiaaal  mecfaamcal  adrantage ;  since  the  point  round 
which  the  vessel  tnnts  is  beirond  the  middle  and  towarda  the 
pTOW,  and  hence  the  tanx  applied  at  the  extremtty  of  the  ked 
•eta  as  hj  an  arm  of  a  lever. 


Not 


),  p.  34a— Fligbt  o 


In  api^^ciating  the  mechanical  means  by  which  a  bird  iA 
enabled  to  direct  its  course,  we  must  not  omit  to  take  into 
account  the  power  it  poRseseee  of  changing  the  position  of  tJie 
Mntre  of  grartty  of  its  body,  bo  that  the  reaction  of  the  air 
may  be  modified  with  r^ard  to  each  wing. 


Note  40,  p.  248.^FuGHT  or  Issects. 

The  command  possessed  hy  insect^  in  directing  and  chang- 
ing their  course,  seems  more  perfect  ei-en  than  that  of  birds- 
Many  of  them  trarel  on  their  wings  to  immense  distancee, 
and,  considering  their  comparative  size,  they  genera^  ni<rre 
through  the  air  with  greater  velocity  tium  that  of^  biitb. 
Bees  have  been  known  to  fly  great  distances  from  their  hive, 
in  search  of  food ;  and  the  silk-worm  moth  has  travelled  mora 
than  a  hundred  miles  in  a  very  short  spsi^  of  time.  Many  of 
our  leaders  have,  no  doubt,  noticed  with  surprise  the  appa- 
rent facility  with  wliich  gnats  have  accompanied  ttaem, 
although  they  muy  have  been  advancing  on  horseback  at  ■ 
full  gallop  ;  and  tlie  author,  during  the  laet  summer,  has  been 
forcibly  struck  with  the  manner  in  which  flies  and  othw 
insects  have  kept  up  with  a  railway  carriage,  alternately 
flying  in  and  out  of  the  vehicles,  aa  though  they  had  been  at 
[Mrfect  rest.  Some  species  possess  a  remarkable  pow«r  of 
poising  themselveH  in  the  air,  and  hovering  for  a  length  of 
time  over  the  same  spot,  without  falling  or  rising,  advancing 
or  retreating  :  the  Draijvii-fiy  affords  u  striking  eiample  of 
this  fact. 


Note  41,  p.  249.— OBLiqcTTY  op  the  Wings  of  Birds. 
In  coDsequBnae  of  the  niauDer  in  which  the  wtngB  are 
affixed  tu  tlte  ecapula^,  they  give  a  strake  to  the  air  in  a 
direction  both  downwards  aud  backwards  ;  so  that,  while  the 
former  sup^iorta  the  bird,  the  latter  impels  it  fomard.  It  is 
Durioue  to  notice  that  the  degree  of  this  obliquity  varies  in 
different  birdH,  and  is  evidentT^  adaptedto  their  habits  i  thun, 
for  instance,  birds  of  prey  have  a  great  obliquity  of  wing, 
which  better  enables  them  to  pursue  their  viutime  in  a  hon- 
Bontal  course ;  while  those  birds  which  soar  to  a  considerable 
elevation,  in  a  nearly  vertical  direction,  as  tlie  Lwk,  have 
Bcarceiy  aiiy  obUquity  of  wing,  but  Btrihe  dii'eatly  downwards. 

Note  42,  p.  250.— A  MBCHiNICAL  PBOPOSmoN. 
This  fact  may  be  demonstrated  by  converting  the  triangle 
into  a  parallelogram',  of  which  one  of  the  sides  of  the  triangle 
will  become  its  diagonal :  the  other  two  aides  will,  of  course, 
repi'eaent  two  forces  equivalent  to  such  diagonal,  which,  acting 
in  opposition  to  it,  must  produce  a  balance. 

Note  43,  p.  253.— Kite  Messknoeks. 

TTie  curious  eiperiments  of  Mr.  Faraday  \i.\xa\  the  optical 
effects  produced  by  the  revolutions  of  difl'erent  wheels,  might 
be  exhibited  by  armngementa  adjusted  us  messengers. 

Note  44,  p.  257. — Blowino  Hot  asd  Cold, 
It  may  be  nresumed  that  moat  persons  have  observed  that 
after  having  blown  out  a  taper,  it  may  he  readily  rekindled 
by  again  blowing  upon  the  yet  glowing  wick  ;•  but  we  sus- 
pect that  but  few  of  such  observers  are  prepared  to  give  a 
philosophical  eiplanation  of  it.  In  tiiitli,  all  the  phenomena 
connected  with  the  structure  and  burning  of  a  common 
candle  teem  with  so  much  scientific  interest,  that,  had  itet 
this  volume  exceeded  the  Umits  originally  aseigiied  to  it,  the 
author  would  have  invited  the  reader's  attention  to  them  ; 

Present  we  can  only  deal  with  its  flame,  the  structure 
L  may  be  readily  seen  by  placing  Imhind  it  the  strong 

remarkable  in  tho  small  green  wax  taper  in 

he  flame  la  btnwn  out,  the  wick  will  cuntinus 

dues  Dill  happen  nith  the  while  or  red 

h1  Io  dt'pend  a  '  ■  •" 

copjwr)  yieliliiii 


but  at  pret 
of  whicli  n 


taper.      This  fnct  his  been  Bnppiwed  Io  dtpend  npon  the  metsllle 
coSouring  of  the  for ■*■     '" 
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light  of  on  Ai^and  lamp,  oDil  throwing  ita  shadow  upon  tlie 
wall,  -whence  we  shall  leara  that  it  is  &a  elougated  bubhle,  the 
exterior  of  which,  being  in  coataet  with  the  air,  aJone  bunia, 
while  its  interior  in  tilled  bj  a  magayjne  of  oombuatihle 
vapour.  Ah  bood  as  the  wick  is  ignited  it  melta  a  ceruii 
portion  of  the  wai  or  tallow,  and  forma  a  cup  or  crater,  froiu 
which  combuaiiblc  matter,  for  the  supply  of  the  flunBiia 
continually  drawn  up  by  tba  CApillary  action  of  the  wick.— 
When  a  candle  is  "  Mvuin  oi-t,"  this  bubble  ia  mecbani^J 
separated,  and  driven  off,  from  the  wick  ;  and  ita  supply  a 
combustible  vapoiir  having  been  so  withdrawn,  it  is  necw- 
sarily  extinguislied.  By  blowing  upon  the  yet  glowing  wick, 
Btill  enveloped  in  an  inflammable  atmostihere,  we  euddenlj 
direct  upon  it  a  stream  of  fresh  air,  and,  by  thus  raising  iU 
temperature,  rekindle  the  hot  vapour  that  continues  to  flow 
^m  it;  BO  that  it  maybe  said  we  "bhio  it  out"  mechanicallj, 
and  "blow  it  in"  chemically. 

This  eiplanation  in  in  some  respects  opposed  to  that  of  Sit 
H,  Davy,  who  sajs,whenwe  blow  out  ft  candle,  the  extinction  is 
produced  by  the  cooling  power  of  the  current  of  air  projeeta) 
iuto  the  flame.  The  answer  ia,  that  a  blast  of  hot  ^r  w2l  ^oS 

Note  45,  p.  267.— Winds  and  Storms. 

The  sea  and  land  breezes  which  occur  in  the  ialands  of  the 
torrid  zone  very  strikingly  illmttrate  the  iH>aition  laid  down 
in  the  text,  and  afford  a  good  explanation  of  the  maanerin 
whicb  winds  may  be  occasioneu  by  a  change  of  tempel*- 
ture  in  the  air.  lu  these,  during  the  hottest  part  of  the  day, 
the  wiad  seta  in  from  all  i^uartera,  and  appears  to  be  blowing 
towards  the  centre  of  the  island,  while  in  the  night  it  chaoges 
ita  direction,  and  blows  frow  the  centre  of  the  land  tow^s 
the  sea ;  for,  since  the  sun's  rays  produce  much  more  heat  by 
their  reflection  from  land  than  they  do  from  water,  tbei  por- 
tion of  the  airwhich  is  over  the  land  will  soon  become  heated, 
and  will  ascend  ;  a  rarefaction  and  diminution  of  the  quantitT 
of  air  over  the  central  part  of  the  land  will  be  thus  occasioneo, 
wfiich  must  be  supplied  from  the  sides;  but,  as  the  land  cooli 
again  during  the  night,  that  portion  of  ur  which  had  been 
previously  heaped  up  will  begin  to  descend,  and  by  apreadicg 
and  equalizing  itaeli  will  produce  a  breeie  Uowing  from  the 
centre. 

'I  he  tri:(df-u>i7>tli',  so  colled  &Mm  the  advantage  which  their 
certainty  affords  to  trading  vemels,  are  another  example  of 
the  same  kind  ;  they  are  generally  stated  to  blow  frvm  east 
to  west  over  the  equator,  atid  are  occasioned  by  the  ru«&o- 
tion  of  the  air  by  tlic  sun's   heat  and  the  motion  of  the  MEtlt 
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from  west  to  east.  While  writing  the  prfisont  note,  we  have 
seen  an  esaaj  upon  the  Bubject  by  Captuin  BohII  Hall,  pub- 
lished in  an  appendii  to  Mr.  Daniell's  admirable  work  on 
Meteorology  ;  the  pemsal  of  this  ^laper  baa  induced  ua  to 
cancel  what  we  had  written  and  to  i-efer  the  reader  to  the 
essay  itaeH  for  it  ia  quite  impossible  to  do  justice  to  the 
views  it  entertains,  in  the  limited  apace  necessarily  prescribed 
to  UH  in  this  note. 

On  the  coast  of  Guinea  the  wind  always  sets  in  upon  the 
land,  blowing  westerly  instead  of  easterly ;  thia  eiception 
arises  from  the  deserte  of  Africa,  which  lie  near  the  equator, 
and,  beina  a  vezy  sandy  soil,  reflect  a  great  dej^ee  of  heat  i  ' 
the  air  above  them,  which  being  thus  rendered  lighter  t1  .. 
that  which  is  over  the  sea,  the  wind  continually  ruahea  il 
upon  the  land  to  restore  the  equilibrium. 

Among  the  irregular  winds,  or  thoae  which  are 
stant,  but  accidental,  may  be  noticed  the  irkirlirimi,  the  hoT- 
mnUmi,  and  the  siraav.  The  first  of  these  ia  occasioned  by 
the  meeting  of  two  or  more  currents  of  wind  fh)m  opposite 
directions,  and  which  can  only  be  occasioned  byBome  tempo- 
rary but  violent  disturbance  of  equilibrium.  The  harmattan 
is  met  with  on  the  western  coast  of  Africa,  and  is  generally 
attended  by  great  heat  and  fug;  it  appears  to  be  ocoasioned 
liy  a  conflict  between  the  heated  sands  of  Africa,  and  the 
r^ular  direction  of  the  trade-winds  over  that  continent,  and, 
by  disturbing  tlieir  progress,  it  ia  frequently  the  forerunner  of 
a  hurricane  in  the  West  Indies.  The  sirneru  occurs  in  Egypt, 
the  Mediterranean,  and  in  Greece,  and  is  chielly  aharact«nsed 
by  its  unhealthy  qualities.  The  air,  by  passing  over  the  heatad 
Bands  of  E^pt,  becomes  so  dried  and  rarefied  as  to  be 
scarcely  fit  for  respiration,  and,  being  thus  prepared,  it  ab- 
sorbs so  much  humidity  on  paasine;  toe  Mediterranean  as  to 
form  a  suffocating  and  oppressive  kmd  of  fog. 

*'.r.  Daniell  observes,  that  the  currents  of  aheated  room  in 
e  measiu^  exemplify  the  great  currents  of  the  atmosphere. 
If  the  door  be  opened,  the  flame  of  a  candle  held  to  the  upper 

Crt  will  show,  by  its  inclination,  a  current  flowing  outwards ; 
t.  if  held  near  the  floor,  it  will  be  directed  inwards.     If  the 
wr  he  closed  suddenly  from  without,  it  moves  with  the  in- 
■uiing  current,  and  ^inst  the  out-going,  and  a  condensation 
'  air  takes  place  in  the  room ;  which  ia  proved  by  the  ratthng 
of  the  windows,  and  the  bursting  ojien  of  any  door  in  the 
room,  if  shghtlv  closed.     If  the  door  close  from  within,  it 
moves  against  the  in-coming  current,  and  with  the  out-^ing, 
md  a  rarefaction  of  the  air  in  the  room  takes  place  ;  which  is 
evidenced  by  the  rattling  of  the  windows,  and  the  bursting 
open  of  another  door  in  the  contrary  direction. 
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Meteorology  has  been  long  considered  the  least  porfert 
branch  of  natural  knowledge ;  so  apparently  oapricioiu  UmI 
irrugular  are  ita  phenomena,  that  philosophers  had  almoat 
abandoned  the  idea  of  bringing  them  under  the  operati<:aiofiii7 
general  laws.  Brighter  lights  are,  however,  cow  dawning  upQi 
us.  Dr.  Whewell,  in  his  Bridgewater  Treatise,  has  eiplwned 
the  maimer  in  which  the  various  currents  of  the  atmoaplun 
maintain  a  necessary  balance  in  the  distribution  of  heat  ami 
moietun  around  the  globe,  and  has  thus  reduced  to  oilier  utd 
design  phenomena  which  have  hitherto  been  rMfarded  aa  un- 
coimected  and  fortuitous.  Lieut.-Col.  Reid,  bj  hjs  iat«  hap|>? 
inveatigation  of  the  law  of  Btorms,  will,  no  doubt,  lead  us  into 
a  novel  path  of  the  most  important  discoveries.  Hehaag&tis- 
fiiotorily  proved,  by  a  mass  ol  evidence  derived  from  numerous 
log-bookB,  that  storms  obey  fixed  laws.  His  attention  ww 
ardently  directed  to  the  subject  by  having  been  at  Barbaijoee 
immediately  after  the  great  hurrioane  of  1831,  which  in  ths 
short  space  of  seven  hours  killed  upwards  of  14t10  persona  on 
that  island  alone.  The  discovoriea  of  Col.  Reid  may  be  thus 
briefly  stated  : — That  hurricanes  are  whirlwinds  of  great 
diameter,  always  revolving  according  to  an  invariable  law,  va. 
from  right  to  left  (supposing  vcurself  ataitding  in  tbe  CMitre), 
or  iu  tbe  opposite  way  to  the  handa  of  a  watch,  in  the  uortheni 
hemisphere,  and  in  a  contrary  direction  in  southern  latitudea; 
at  the  same  time  they  have  a  progressive  motion  in  a  curval 
line,  and  aa  they  advance  their  diameters  appeal'  to  enlarge 
and  their  ^dolence  to  diminish  -,  it  has  been  also  found  tliat  in 
the  centre  of  the  vortex  there  is  a  lull  or  calm.  Col.  Beid 
observes  that  the  simplest  mode  of  iBuatrating  the  subject  is 
to  out  out  concentric  circlea,  so  as  to  represent  progressivB 
whirlwinds,  by  moving  which  over  any  tract  the  veering  of  tic 
wind  will  be  easily  understood.  The  reader  may  form  a  mero 
&miliar  idea  by  causing  the  water  to  circulate  in  a  basin, 
which  will  represent  the  violent  circular  motion  of  the  stonu- 
vrind,  with  a  calm  in  the  centre  of  the  vortei.  Suppose  this 
to  be  also  moving  onward  at  a  rate  of  about  seven  miles  im 
hour,  and  he  will  have  a  correct  notion  of  the  subject.  Since 
the  storms  expand  in  size  and  diminish  in  force  aa  they  pro- 
ceed towards  the  poles,  and  the  meridians  at  the  same  time 
approach  each  other,  gales  become  huddled  together ;  and 
hence,  apparently,  the  true  cause  of  the  very  complicated 
nature  of  the  winds  in  our  latitude.  Observations  would  aisO 
appear  to  render  it  probable  that  there  exists  an  accordance 
of  the  force  of  stomia  with  the  law  of  magnetic  intensity ;  for 
example,  it  is  at  iia  minimum  at  St.  Helena,  where  atorma 
never  occur  ;  on  the  contrary,  the  hues  of  greatest  intensity 
seem  to  correspond  with  the  latitudes  of  tyiihooiis  and  burn- 
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canes.    To  what  important  discoveries  may  not  the  pursuit 
of  this  inquiry  lead  us ! 

The  practical  importance  of  the  foregoing  facts  must  be 
obvious  :  to  use  the  expression  of  Sir  John  Herschel,  "  they 
will  teach  seamen  how  to  steer  their  ships,  and  save  thou- 
sands of  hves."  They  will  thus  learn  on  which  side  to  lay-to 
a  ship  in  a  storm,  for,  by  watching  the  veering  of  the  wind, 
they  will  ascertain  the  oirection  in  which  it  is  fsdling :  if  vio- 
lent and  the  changes  sudden,  the  ship  will  probably  be  near 
the  centre  of  the  vortex  ;  whereas,  if  the  wind  blows  a  great 
length  of  time  from  the  same  point,  and  the  changes  are  gra- 
dual,  it  may  reasonably  be  supposed  the  ship  is  near  the  ex- 
tremity of  it.  The  barometer  also  becomes  a  very  important 
instrument  upon  these  occasions  ;  the  rapid  rotatory  motion 
of  a  column  of  the  atmosphere  necessarily  occasions  its  fall, 
and  this  fall  is  always  greatest  at  the  centre  of  the  storm. 
When  it  begins  to  rise,  the  centre  has  passed ;  and  when  the 
wind  has  sufficiently  abated  to  enable  a  ship  to  make  sail, 
she  may  then  bear  away  with  safety ;  but  near  the  middle  of 
the  hurricane,  before  the  barometer  begins  to  rise,  all  square 
sails  must  be  dangerous. 

Note  46,  p.  263. — Ancient  Archeby. 

We  are  reminded,  upon  this  occasion,  of  part  of  a  stanza  in 
the  well-known  ballad  of  Chevy  Chace,  where  an  English  archer 
aimed  his  arrow  at  Sir  Hugh  Montgomery : — 

**  The  grey  goose  tring  that  was  thei-eon, 
In  his  hearte's  blood  was  wett.'' 

The  more  ancient  ballad,  however,  reads  svfmie-feathers. 
In  the  "Geste  of  Robyn  Hode,"  among  Mr.  Garrick's  old 
plays,  in  the  Museum,  the  arrows  of  the  outlaw  and  his  com- 
panions are  particularly  described: — 

"  With  them  they  had  an  hundred  bowes, 

The  strings  were  well  ydight ; 
An  hundred  shefe  of  arrows  good. 

With  hedes  bumish'd  full  bryght ; 
And  every  arrowe  an  ell  longe,  "* 

With  peacocke  well  ydight. 
And  rocked  they  were  with  white  silk ; 

It  was  a  semely  sight.'* 

And  Chaucer,  in  the  description  of  the  squyer*s  yeoman, 
says,— 

*^  And  he  was  clad  in  cote  and  hode  of  greene ; 
A  sheafe  oi  peacocke  arrows,  bryght  fuid  shene, 


Under  hb  bdt  hi  Luc  loll  thHAclT, 
WeQ  onnJc  be  irrtat  hu  tK-kle  vraiulf : 

■  i*«rf.  to  CrtB(.  ra/«. 
In  order  to  show  the  daudyism  displaved  hj  the  arcfaere  of 
former  times,  it  may  be  stateil,  that,  in  tile  w&rdrube  iiocouDts 
of  the  3S  Edw.  I,  p.  3.;9,  ia  a  cbftTge  for  vedigria  to  stain  the 
feAthera  of  t]io  turowa  green.  A  wardrobe  aocoiuit  of  the 
1  Edw.  II.  fiirnishea  an  entrv  for  peacock  arrows,  "  Pro 
duodecim  flecchiia  cutn  [lenniii  Je  j'lfnif,  emptia  pro  rege  de 
12  den." 

Note  47,  p.  2S1.— youxB  cosfeted  bt  Solid  Bodies. 
A  beautiful  eiperiment  was  lately  instituted  at  Paris,  to 
illustrate  this  fact,  by  Biot.  At  the  extremity  uf  a  cylin- 
drical tube,  upwards  of  3000  feet  in  length,  a  ring  of  motal 
was  placed,  ot  the  same  diameter  as  the  aperture  of  the  tube; 
and  m  the  eentre  ol  this  ring,  in  the  mouth  of  the  tab^  was 
suspended  a  clock-bell  and  hammer.  The  hammer  was  made 
to  strike  the  ring  and  the  bell  at  the  same  iustant,  so  that  the 
sound  of  the  ring  would  be  transmitted  to  the  remote  end  i^ 
the  tube  through  the  conducting  power  of  the  matter  of  the 
tube  itself ;  while  the  sound  of  the  bell  would  be  transmitted 
through  the  medium  of  the  air  included  within  the  tube. 
The  ear  being  then  placed  at  the  remote  end  of  the  tube,  the 
Boond  of  the  ring,  tranHuiitted  bj  the  metal  of  the  tube^  ma 
first  distinctly  heard  ;  and.  after  a  short  interval  bad  elapsed, 
the  sound  of  the  bell,  transmitted  by  the  air  in  the  tube,  was 
heard.  The  result  of  several  experiuenta  was,  that  the  metal 
of  the  tube  conducted  the  sound  with  about  ten  and  a  half 
times  the  velocity  with  which  it  was  conducted  by  the  air  ; 
that  is,  at  the  rate  of  about  ll,8Qo  feet  per  second. 

Note  48,  p.  303. — Exprbbsivb  Music. 
The  biographer  of  Joaquin  dea  Prez,  the  celebrated  musi- 
ciati,  and  mifflru  di  mjhVo  to  Louia  XII.  King  of  France,  re- 
lates an  anecdote  which  may  be  here  told  in  connexion  with 
the  preaeut  subject.  When  Joaquin  was  first  admitted  into  the 
service  of  the  French  monarch,  he  had  been  promised  a  bene' 
fioe  by  his  Majeaty ;  but  this  prince,  contrary  to  his  usual 
habits,  for  he  was  in  general  both  just  and  liberal,  forgot  the 
promise  he  had  made ;  when  Josquin,  after  suffering  great 
inconvenience  from  the  shortness  of  lus  Majesty's  memory, 
ventured  by  the  following  expedient  to  remind  him  public^ 
of  his  promise  without  giving  offence.  He  had  been  oom- 
mandeclto  compose  a  motet  for  the  Chapel  Royal,  on  which 


1  he  Beleoted  part  ofihe  llSth  pBalm,  "  Mejuor  esfo 
verhi  tui  renio  (uu" — "  0  think  of  thy  atrvant  as  amceming  tJiy 
word^' — which  he  set  in  so  suppliotiting  and  eKquiait*  a.  manner, 
that  it  was  universally  admired,  particularly  bv  the  King, 
who  was  not  only  touched  by  the  music,  hut  felt  the  words 
so  egbctually,  that  he  soon  afterwards  granted  his  petition, 
by  conferring  on  him  the  promised  preferment.  For  which 
act  of  justice  and  muni liaence,  Joaquin,  with  equal  felicity, 
oompoHed  as  a  hymn  of  gratitude  another  part  oE  the  same 
Psalm,—"  lioniiatem  feciati  eiim  ttrvo  tito,  Domint" — "0  LvrtI, 
thou  hitst  dealt  graciovily  with  thy  senymt." 

Josquin,  among  muaiciane,  van  the  giant  of  his  time,  and 
aeems  to  have  arrived  at  universal  monarchy  and  dominion 
over  the  afiectiona  and  passions  of  the  music&l  part  of 
EQonkind  ;  indeed,  Hs  compositions  were  as  well  known  and 
as  much  practised  throughout  Europe  at  the  beginning  of  the 
sisteenth  century,  as  those  of  Handel  were  in  Europe  siity 
years  ago. 

Note  49,  p.  303. — lidAOiNART  Fubms,  ob  Chaiicb  Eksem- 

The  following  case,  quoted  hy  Sir  David  Brewster,  in  his 
work  on  'Natural  Magic,'  from  the  hfe  of  Peter  Heaiuan,  a 
Swede,  who  was  eiecuted  for  piracy  and  murder  at  Leith  iu 
1B22,  will  afibrd  a  very  curious  example  ofihe  influence  of 
the  imagination  in  creating  distinct  forms  out  of  an  irregularly 
Ehaded  surface.  "  One  remarkable  thing  WEis,  one  day  as  we 
mended  a.  sail,  it  being  a  very  thin  one.  after  laying  it  upon 
deck  in  folds,  I  took  the  tar-hrush  and  tarred  it  over  in  tae  places 
which  I  thought  needed  to  be  strengthened.  But  when  we 
huiateditup,!  wasastoniahedioBeethatthelar  Ibadput  upon 
it  represented  a  gallows  and  a  man  under  it  uitbuut  a  head. 
The  head  was  lying  beside  him.  He  was  complete,  bod^,  thighs, 
legs,  arms,  and  in  evety  shape  like  a  man.  Now,  I  oftentimes 
made  remarks  upon  it,  and  repeated  them  to  the  others.  I 
always  said  to  them  all,  'You  may  depend  upon  it  that 
something  will  happen.'  I  afterwards  took  down  the  sail  on 
a  calm  day,  and  sewed  a  piece  of  canvass  over  the  figure  to 
cover  it,  for  I  could  not  boar  to  have  it  iilwajs  before  my 
eyes."  Thus  may  be  explained  how  Theodorio  saw  in  the 
head  of  a  fish  which  was  served  up  to  him  that  of  Symachus, 
whom  he  had  unjustly  executed. 

The  curious  effect  of  chance  resemblance  was  particularly 
remarked  by  Leonardo  da  Vinci  in  the  moss  and  st^ias  on  old 
stones,  so  that  persons  wholly  unacquainted  with  drawing 
have  been  thus  enabled  by  sucii  imaginary  guides  to  sketch  v. 
immber  of  clever  figures  ujion  a  wall  so  stained.     It  is  told  of 
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Protugenes.  a  paiuter  nf  Rhodes,  tliat,  having  beeu  engaged  to 
represent  a  dug  panting  and  nith  froth  in  his  niuiith,  after 
many  unuuccesaful  atteinpta,  in  a  fit  of  despajr.he  threw  his  wet 
spauge  at  it,  and  thus  produced  an  appearand.'  which,  with  a 
httle  aasiHtance  from  his  brush,  accomphahed  the  design.  lu 
our  own  times,  this  faculty  of  the  imagtnntian  has  not  unf^ 

Suentlj  been  enlisted  into  the  service  of  the  forttme-teUer 
>r  purposes  of  fraud  and  imposition.  The  following  story  ia 
related  on  or^ible teatimon;.  "A  British  officer,  in  ezpeotar 
tion  of  promotion,  and  of  heinaunited  to  a  lady  in  marriage, 
sought  a  ^psy  fortune-teller.  The  sorceress,  no  doubt,  htd 
made  herself  well  acquainted  with  these  circutnstanoas.  On 
entering  the  room,  she  ordered  a  large  glass  of  Hpring-wator, 
into  which  she  poured  the  white  of  a  newly-laid  egg.  After 
shaking  the  mixture  for  some  time,  she  so  &r  succeeded  as  to 
induce  the  credulous  observer  to  deolura  that  he  saw  most 
distinctly  the  image  of  the  ship  in  which  he  was  to  hoiat  his 
lli^,  the  church  it)  which  he  was  to  be  married,  and  his  bride 

foing  with  him  into  the  church."— (TAe  G(/«iVs'  Advocate,  by 
.  Crabb.)  In  certain  caaeg  the  chance  resemblance  is  so 
atriking,  ae  to  require  little  or  no  aid  from  the  imagination  to 
complete  the  fipire.  A  young  friend  of  the  author,  who  latehr 
made  a  pedeetnan  tour  through  Wales,  has  fumislied  hlxn  wtttt 
the  accompanying  faitliful  portrait  of  a  rocky  prominenoe^. 
which  may  be  seen  at  the  foot  of  Snowdon,  on  the  road  from 
Beddgelert  tn  Caernarvon. 
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Henoe  may  have  originated  Jiock  Idols.  Cornwall  abounds 
with  Buch  otijects,  to  which  many  legendary  tales  are  attached, 
and,  with  a  dim  miat  and  faint  moonlight,  the  imagiuatiou 
will  not  require  the  aid  of  glamour,  nor  the  spella  of  the  Lap- 
land Witch,  to  convert  the  looming  masses  on  the  wild  moors 
into  shapes  of  mysterioua  bearing ; 

"  While  the  raitta 
Flying,  Hnd  rainy  ynpours,  call  out  shapes 
And  phnataiuB  trom  the  uraigu.*' 

So,  again,  the  grotesque  forma,  to  be  Been  on  the  gnarled 
boiigfii  of  the  foreati  may  httve  readily  suggested  the  idea 
of  Sylvan  Genii  and  Wood  Demons.  The  ligui'ed  marks 
viaihle  on  sectiona  of  the  pebble  evidently  gave  rise  to  the 

The  floral  kingdom  will  also  supply  many  very  remarkable 
instances  of  what  may  be  aaid  to  be  "chance  resemblances," 
although  we  are  far  from  being  ijrepared  to  aay  that  they  are  not 
deeigns  preuieditated  by  Nature  nir  some  wise  purpose.  We 
more  particularly  refer  to  the  "  Oi-thidea,"  the  animal  ahapo 
of  whose  blossoms  is  singnlarly  atrikii^ ;  thus  we  have  flies, 
beea,  spidera,  butterflies,  &c,,  so  naturally  repreaeuted  as  to 
require  no  aid  of  the  imagination  to  reause  their  forms.  At 
Leigh  Park,  the  seat  of  Sir  George  Stannton,  we  have  lately  seen, 
iu  uie  splendid  conaervatoriea  of  that  accomplished  baronet, 
the  Mesican  I'trUUria,  in  whose  corolla  appeara  a  dove,  with 
its  wings  and  beak  assuming  a  reality  that  ta  perfectly 
astonishing. 

Noto  60,  p.  310,— Faiby  HiNtM. 

Dr.  Wollaston,  in  a  paper  published  iu  the  '  Philoaopbieal 
Traiisautiona '  (I80T,p.  133), relates  some  interesting  observa- 
tiona  he  made  on  the  progressive  changes  of  those  rings,  and 
which  satisfactorily  explain  their  origin.  He  observed  that 
some  apeoies  of  fungi  were  always  to  be  found  at  the  exterior 
margin  of  the  dark  ring  of  grass  if  examined  at  the  proper 
season.  The  position  of  the  fungi  led  him  to  believe  thatpro- 
greaaive  increase  fi'om  a  central  point  was  the  probable  mode 
of  formation  of  the  ring ;  aad  he  thought  it  hkely  that  the 
aoil  whicli  had  once  contributed  to  the  support  of  Amgi  might 
be  so  ezhauated  as  tu  be  rendered  incapable  of  ]>roducing  a 
second  crop.  The  defect  of  nutriment  on  one  aide  would 
oocasioa  the  new  roots  to  extend  themselves  solely  in  the 
opposite  direction,  and  would  cause  the  oircle  of  fungi  conti- 
nualiy  to  proceed,  by  annual  enlargement,  from  the  centra 
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outwards.     The  luiurianae  of  the  grass  follows  as  a  nBtural 
consequence,  as  the  Roil  of  an  interior  circle  is  enriched  by    I 
the  decayed  roots  of  fun^  of  the  preceding  year's  growth.   J 
During  the  growth  of  fund,  they  so  entirely  absorb  all  natri-   1 
ment  from  the  soil  beneatb,  that  the  herl«ge  is  often  for  a    | 
while  destroyed,  aud  a  ring  uppeara  bare  of  grass,  surroimding 
the  dark  ring ;  hut,  after  the  fungi  hive  ceased  to  appear,  the 
soil  where  they  had  grown  becomes  darker,  and  the  grass  soon 
vegetates  again  with  peculiar  vigour.  Dr.  WoUaston  nad  many 
opportunities  of  remarking  that,  when  two  circles  interfere 
with  each  other's  progress,  they  do  not  cross  each  other,  but 
are  invariably  obliterated  between  the  points  of  contact.    The 
exhaustion  occasioned  by  each  obstructs  the  progress  of  the 
other,  and  both  are  slarverl  i  a  circumstance  wliich  affords  a 
strong  confimtation  of  the  above  theory. 

Note  51,  p.  315.— Eesosasce. 

In  order  to  comprehend  the  nature  of  reciprocatetl  vibration, 
or  resonancf,  let  the  reader  keep  in  his  remembrance  the  ana- 


phffinomena  of  the  latter,  }ie  will  readily  comprehend  those  of 
the  former.  Galileo  observed  that  a  heavy  pendulum  might 
be  put  in  motion  by  the  least  breath  of  the  mouth,  proaidtii 
the  Miut  were  often  repeated,  and  made  to  keep  lime  exact!)/  witil 
the  vibrationi  of  ikt  pendutvm:  from  the  same  sympathetic 
communication  of  vibrations  will  two  pendulum  clocks  fiied 
to  the  same  wall,  or  two  watches  lying  upon  the  same  table, 
take  the  same  rate  of  going,  thoiigh  they  would  not  agree  with 
one  another  if  placed  in  separate  apartments.  Mr.  EUicot 
indeed  observed  that  the  pendulum  of  one  clock  was  even  able 
to  stop  that  of  the  other ;  and  that  the  stopped  pendulum, 
after  a  certain  time,  would  resume  its  vibrations,  aud  in  iba 
turn  stop  the  vibrations  of  the  other.  We  have  here  a  correct 
explanation  of  the  phenomena  of  Benoaniice. ;  for  the  undula- 
tiiins  excited  by  a  vibratory  body  are  themselves  capable  of 
putting  in  motion  all  bodies  whose  pulses  are  coincident  with 
their  own,  and  conHequantly  with  those  of  the  primitive 
sounding  body ;  hence  the  vibrations  of  a  string,  when  another, 
tuned  in  unison  with  it,  is  made  to  vibrate. 

Upon  this  fact  is  founded  a  very  affecting  story  by  Kotsebue. 
The  lover  of  a  young  lady  died.  His  harp,  on  which  he  had 
been  acoustomed  to  accompany  her,  hung  neglected  in  her 
chamber.  After  a  long  period  of  grief  she  agam  touched  the 
chords  of  her  instmment ;  the  lover's  harp,  tuned  in  acoord- 
anoe,  responded,  which  impressed  her  with  the  auperstitioua 
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belief  that  his  spirit  swept  the  strings  iu  sympathy.  A  Bcien- 
tifle  friecd,  however,  more  philoaopbieaUy  than  wisely,  ei- 
plflined  to  her  the  principle  of  phonic  hamiouiea:  from  that 
hour  the  dear  iUuaion  vanished. — her  harp  waa  heard  no  more 
— she  drooped  and  died.  Well  might  she  have  eiclaimed 
with  Horace,  "Pot  me  occidistia" — the  olassica!  reader  will 
complete  the  quotation.* 

Son  the  same  principle  doea  the  resonance,  or  recipro- 
vibrations,  of  oolumnH  of  air  depend.  We  are  much 
indebted  to  Mr,  Wheatstono  for  our  knowledge  of  this  hranoh 
of  aoouatics :  he  has  uhown  that,  if  a  tuning-fork  or  a  bell  be 
Bounded  before  a  tube  eaolosing  a  column  of  air  of  the  neoea- 
sary  length,  the  original  sound  will  be  augmented  by  the  rioh. 
if  that  air ;  and  that  the  sounds  of  tuning-forks,  if 


intensely  by  adjusting  the  alterable  voliune  o. 
tained  within  it  to  the  pitch  of  the  instrument ;  by  placing^ 
for  instance,  the  tongue,  so.,  in  the  position  for  the  nasal  con- 
tinuous sound  of  ng  (in  song),  and  tnen  altering  the  aperture 
of  the  lips  until  the  loudest  sound  was  obtained,  he  readily 
accomplished  his  object. 

If  two  vibrating  tuning-forks,  differing  in  pitch,  be  held 
over  a  closed  tuba,  furnished  with  a  moveable  piston,  either 
Bound  may  he  made  to  predominate,  by  so  altering  the  piston 
Bs  to  obtain  the  exact  column  of  air  which  will  reciprocate  the 
required  sound.  The  same  result  may  be  obtained  by  select- 
ing two  bottles  (which  may  be  tuned  with  water),  eaoh  oot^ 
responding  to  the  sound  of  a  different  tuning-fork ;  on  bringing 
both  tuning-forks  to  the  mouth  of  each  bottle  alternately, 
that  sound  only  will  be  heard,  in  each  case,  which  is  red- 
prooated  by  the  uniaonant  bottle,;  or,  in  other  words,  by  that 
tiottle  which  contains  a  column  of  air  susceptible  of  vibrating 
in  unison  with  the  fork. 

Among  the  Javanese  instruments  brought  to  Engbnd  by 
the  late  Sir  Stamford  Raffles,  there  is  one  called  the  yend^r,  in 
which  the  resonances  of  columns  of  air  are  employed  to  aug- 
ment, we  might  almost  say  to  render  audible,  the  sounds  of 
Tibrating  metaUic  plates.  Under  each  of  these  plates  is  placed 
an  upright  bamboo,  oontaining  a  column  of  air  of  the  proper 
length  to  reciprocate  the  lowest  sound  of  such  plate.  If  the 
aperture  of  the  bamboo  be  covered  with  pasteboard,  and 
its  corresponding  plate  be  struck,  a  number  of  acute 


—  "  Ah !  craei  friends,  the  cried, 
!  to  save  ma  ?     Better  far  have  df eci, 
'       ■        'ib'dofpl™, 
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only  (depending  on  the  more  numerooB  BubdiTi^oiis  of  ths 
pkte)  will  be  heard  -,  but,  oa  remonog  the  pasteboard,  hi 
additional  deep  rich  tone  is  produced  b;  the  reeouuce  of  ttw 
coliuuu  of  air  within  the  tube.' 

It  ia  onl^  by  a  knowledge  of  this  principle  that  the  theory 
of  the  Ciumbarde,  or  Jew's-borp,  can  be  well  tinderslood. 

A  striking  instance   of  the  power  of  resonance   has   b 

recorded  of  a  person  who,  by  a  dear  and  powerful  roice,  was 
enabled  to  break  several  tumbler-glaasea  in  succession,  bv 
singing  the  fundamental  note  proper  to  each  dose  to  them. 

Note  52,  p.  315.— The  Jbw^Harp. 

The  Memoirs  of  Madame  de  Genlia  first  made  known  the 
astonishing  powers  of  a  poor  Gei-man  soldier  on  the  Jew's- 
harp.  This  musician  was  in  the  service  of  Frederick  the 
Great,  and,  finding  himself  one  night  on  duty  under  the  win- 
dows of  the  king,  plajed  the  Jew's-harp  witli  so  much  nfrill, 
that  Frederick,  who  was  a  great  amateur  of  music,  thought  ho 
heard  a  distinct  orchestra.  Surprised  on  learning  that  such 
an  efi'ect  could  be  produced  by  a  single  man  with  two  Jew'a- 
harpa,  he  ordered  him  into  his  preaonce  ;  the  soldier  refused, 
alibiing  that  lie  oould  only  be  reheved  b^  his  colonel ;  and 
that,  if  he  obeyed,  the  king  would  puuish  him  the  next  da;  tat 
having  failed  to  do  bis  duty.  Being  presented  the  foUowioe 
morning  to  Frederick,  he  was  heard  with  admiration,  and 
received  his  discharge  and  fifty  dollars.  This  artust,  whom 
name  Madame  de  Qenlie  does  not  mention,  was  called  Kodi ; 
he  had  not  any  knowledge  of  music,  but  owed  his  »uccen 
BUtirelj  to  a  natural  taste.  He  made  Iuh  fortune  by 
travelUng  about,  and  perfbrming  in  pubhc  and  private ; 
tUkd  retired  at  Vienna,  at  the  advanced  age  of  more  than 
eighty  years.  He  uued  two  Jew's-harps  at  once,  in  the  same 
manner  as  the  peasants  of  the  Tyrol ;  and  produced,  without 
doubt,  the  harmony  of  two  notes  struck  at  the  same  momeitt, 
which  was  considered  hy  the  musicaUy-curious  as  somewhat 
extraordinary,  when  the  hmited  powers  of  the  instnuneot 
were  remembered.  It  was  Koch's  custom  to  require  that  all 
the  lights  should  be  extinguished,  in  order  that  the  illujuon 
produced  by  his  playing  might  be  iucreased. 

It  was  reserved,  however,  for  Mr.  Eulenstein  to  Bojuire  a 

*  TIiG  ajr-bladder  of  SshcB,  in  addition  to  other  uses  (p.  19g),  si 
the  purpose  uf  inpruaiiiBg  by  raowma  the  intensin  of  the  soni 
uadnlations  aamniunioatcd  fmm  the  water  Co  the  fish ;  and  in  i 

Secies  the  bladder  hua  an  immediate  conneildn  with  the  labyrintb  oSt  1 
e  ear ;  and  in  other  cssei  the  connexion  takes  place  Uirough  thi  I 
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musical  reputation  from  the  Jew's-harp.  After  ten  years  of 
close  appUcatioD  and  studj,  this  young  artist  attained  a 
perfect  mastery  over  this  untraotable  inatmnient.  In  giving 
some  account  of  the  Jew's-harp,  considered  as  a  medium  for 
mimical  Bounda,  ns  shall  only  present  the  result  of  his  disco- 
veries. This  little  instrument,  taken  singly,  gives  whatever 
grave  sound  you  may  wish  to  produce,  as  a  third,  aji/th,  or  an 
octave.  If  the  grave  tonic  is  not  heard  in  the  bass  Jew's-harp, 
it  must  be  attributed  not  to  the  defectivenesa  of  the  instru- 
ment, but  to  the  player.  In  esamining  this  result,  you  cannot 
help  remarking  the  order  and  unity  established  by  nature  in 
harmonical  bodies,  which  places  muaio  in  the  rank  of  eiaot 
Bcieuces.  The  Jew'a-hariJ  tiaa  three  different  tones  ;  the  basa 
tones  of  the  ftrat  octave  hear  some  resemblance  to  those  of 
the  Bute  and  clarionet ;  those  of  the  middle  and  high  to  the 
WKc  humatia  of  some  organs  ;  lastly,  the  harmonical  sounds 
are  esactly  like  those  of  the  ImmumMi.  It  is  conceived  that 
this  diversity  of  tones  affords  already  a  great  variety  in 
the  execution,  which  is  always  looked  upon  as  being  feeble 
and  trifling,  on  account  of  the  smallneas  of  the  instrument. 
It  was  not  thought  possible  to  derive  much  pleasure  from  any 
attempt  which  could  be  made  to  conquer  the  difGculties  of  so 
limited  an  instrument ;  because,  in  the  extent  of  these  octaves, 
there  were  a  number  of  spaces  which  could  not  he  filled  up 
by  the  talent  of  the  player;  besides,  the  most  simple  modula- 
tion became  impossible.  Mr.  Eulenstein  has  remedied  that 
inoonvanienoe  by  joining  sixteen  Jew's-harps,  which  he  tunes 
by  placing  smaller  or  greater  quantities  of  aeaUug-was  at  the 
extremity  of  the  tongue.  Each  harp  then  sounds  one  of  the 
notes  of  the  gamut,  djatonic  or  chromatic,  and  the  performer 
can  £11  all  the  intervals,  and  pass  ail  the  tones,  by  changing 
the  harp.  That  these  mutations  may  not  interrupt  the  raea^ 
sure,  one  harp  must  always  be  kept  in  advance,  in  the  same 
manner  as  a  good  reader  advances  the  eye,  not  upon  the  word 
which  he  pronounces,  but  upon  that  which  follows. 

Note  53,  p.  334.— Verbal  Telegraph. 

This  project  has  been  revived ;  in  a  number  of  the  '  Eeinie 
EnoycloplSaique'  there  is  a  proposal  to  communicate  verbal 
intelligence,  in  a  few  moments,  to  vast  distances ;  and  this  not 
by  Bjmbok,  as  in  the  Telegraph,  but  in  distinct  articulate 
sounds  uttered  by  the  human  voice.  Tlie  plan  is  said  to  have 
originated  with  an  Englishman,  Mr.  Diok,  according  to  whose 
experiments  the  human  voice  may  be  made  intelligible  at  the 
distance  of  twenty-five  or  thirty  miles.  It  has  been  stated,  in 
Note  47,  that  the  celebrated  Diot  had  ascertained  that  sound 
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travelB  more  than  ten  times  quicker  when  tranamitted  by  solid 
bodies,  or  through  tubes,  thaji  when  it  paaaes  through  the 
ope:i  air  ;  at  the  distance  of  more  tbau  half  a  mile  the  Ion 
voice  of  a  man  wae  distinctly  heard.  Father  Kircber  relite 
in  some  of  his  worts,  that  the  labourers  emplojed  in  the  suli- 
terranean  aqueducts  of  Rome  Jieard  each  other  at  the  distance 
of  several  miles.  The  invention  of  the  Electrical  Telegraph  has, 
iiowever,  couaigiied  all  such  schemes  to  Lethe. 

Note  54,  p.  334.— EcECTiucAL  Telegraph, 

"  Tbouglit-eifcutmg  fires," — Lear. 

The  following  note  is  reprinted,  a«  far  aa  it  is  marked  with 
inverted  commas,  just  ai  it  appeared  in  the  earher  editiooBoS 
this  work,  long  before  the  subject  had  attracted  any  notice, 
or,  indeed,  before  any  railroad  had  been  constructed.  It  is 
curious  to  feel  how  wonderfully  the  anticipation  there  ei- 
pressod  has  been  realised. 

"  It  has  often  occurred  to  the  author  of  these  pages,  daring 
his  reveries,  that  the  means  of  conveying  inteUigence  wit£ 
immenserapiditymaybehereafter  invented  by  the  Electrician. 
Should  a  system  of  railways  be  established  throughout  the 
country,  it  might  lead  to  some  expedient  by  which  such  a 
desideratum  could  be  aocomphahed  through  the  medinm  of 
electrical  discharges.  Upon  this  subject  we  have  accidentally 
fallen  upon  a  cmious  notice  in  Arthur  Young'a  Travels  in 
France  {voL  i.  p.  6S): — 'M.  Lomond  has  made  a  very  cu- 
rious discovery  in  electricity;  you  write  two  or  three  words 
on  a  paper,  he  takes  it  with  Lim  into  his  room,  and  there 
turns  a  machine  enclosed  in  &  cylindrical  case,  at  the  top  of 
which  is  ail  electrometer  of  pith-balls  ;  by  means  of  a  wire  a 
connexion  is  made  with  a  similar  cylinder  and  Blectrometer 
iu  a  distant  apartment,  and  his  wife,  by  remarking  the  oorre- 
sponding  motions  of  the  balls,  writes  down  the  words  they  ia- 
dioate  ;  from  which  it  appears  that  he  has  formed  an  Alphald 
of  Mo/ion.  As  the  length  of  the  conducting  wire  makes  no 
difference  in  the  effect,  a  coiTcspondenoe  might  be  carried  on 
at  any  distance,  as,  for  eiample,  within  or  without  a  besieged 
town  ;  or  for  purposes  much  more  interesting  and  usoniL 
Wiatever  the  uses  may  be,  the  invention  is  beautiful.' " 

But  what  shall  we  say  of  the  instrument  described  by 
Famiawis  Strada,  the  elegant  Jesuit,  in  his  rhetorical  prolu- 
sions ;  which  instrument  reseoables,  in  every  respect,  with  thi 
exerption  qf  the  conducting  wirea,  the  Electrical  Telegraph  of 
Mr.  Wheatstone !  The  necessity  of  wires,  as  a  material  me- 
iiuni  of  oommunication,  was  considered  unnecessary,  from  t 
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belief  that  the  magnets  would  sympathise  with  each  other, 
whatever  might  be  the  intervening  distance.  The  following 
are  the  observations  of  Sir  T.  Browne,  in  his  '  Vulgar  Errors,' 
on  this  very  curious  subject : — "  The  conceit  is  excellent,  and, 
if  the  effect  would  follow,  somewhat  divine,  whereby  we  might 
communicate  like  spirits,  and  confer  with  Menippus  in  the 
moon.  And  this  is  pretended  from  the  sympathy  of  two 
needles  touched  with  the  same  loadstone,  and  placed  in  the 
centre  of  two  circles,  or  rings,  with  letters  described  round 
about  them  ;  one  friend  keeping  one,  and  another  friend  the 
other,  and  agreeing  upon  an  hour  wherein  they  will  commu- 
nicate ;  for  then,  saith  tradition,  at  what  distance  of  place 
soever,  when  one  needle  shall  be  removed  unto  any  letter,  the 
other,  by  a  wonderful  sympathy,  wiU  move  imto  the  same. 
But,  herein,  I  confess  my  experience  can  find  no  truth ;  for 
having  expressly  framed  two  circles  of  wood,  and  according  to 
the  number  of  the  Latin  letters  divided  each  into  twenty-three 
parts,  placing  therein  two  needles  composed  of  the  same  steel, 
touched  with  the  same  loadstone,  and  at  the  same  point, — of 
these  two  needles,  whenever  I  removed  the  one,  although  but 
at  the  distance  of  half  a  span,  the  other  would  stand  like 
Hercules'  pillars."  Having  thus  demonstrated,  experimentally, 
the  fallacy  and  utter  failure  of  the  scheme,  he  concludes  with 
a  veiT  candid  and  rational  apology : — "  Now  this  magical  con- 
ceit, now  strange  soever,  might  have  some  original  in  reason  ; 
for  men,  observing  no  solid  whatever  did  interrupt  the  action 
of  the  magnet,  might  be  induced  to  believe  no  distance  would 
terminate  the  same." 

The  Electrical  Telegraph,  as  at  present  worked,  is  unques- 
tionably the  greatest  wonder  the  world  ever  witnessed,  and 
the  highest  triumph  ever  achieved  by  science ;  nor  has  even 
familiarity,  that  most  potent  of  all  disenchanters,  as  yet  dis- 
solved the  spell  that  rivets  our  imagination,  and  perpetuates 
our  astonishment ;  its  miraculous  agency,  indeed,  daily  becomes 
an  object  of  increasing  wonder,  as  our  Ariel  extends  the  magic 
girdle,  which  is  ultimately  destined  to  encircle  the  wide  world, 
and  at  once  to  annihilate  time  and  space.  Even  during  the 
progress  of  the  present  little  book  through  the  press,  wires, 
for  the  first  time,  have  been  carried  along  the  bed  of  the  sea, 
and,  unlike  the  wand  and  book  of  Prospero,  have  lost  no  power 
by  their  immersion.  In  the  flush  of  our  success,  and  in  the 
pride  of  our  conquest,  let  us  not  forget  the  master-spirits  to 
whom  our  obligations  are  justly  due.  Let  us  bow  humbly  at 
the  shrine  of  Oersted  of  Copenhagen,  the  inmiortal  discoverer 
of  electro-magnetism  ;  let  us  do  sSl  honour  to  Faraday  for  his 
consummation  of  that  discovery,  by  having  been  the  first  to 
drawj  electric  sparks  from  the  magnet ;  and  let  us  as  duly 
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acknowledge  theeervioea  of  Wheatatono,  in  asiaag  and  tating 
captive  this  subtle  power,  80  as  tormiderit  subservient  to  the 
irill  of  man,  by  the  constniotion  iif  the  Electric  Tel^sph. 
All  honour  to  this  great  triumvirate  ! 


Note  546,  p.  409. — Cahrier  ftoBONS. 

The  carrier  is  a  variety  of  the  common  domeslio  pigeon, 
and  which,  fccm  the  superior  attachment  that  it  shows  to  ita 
Dative  place,  ia  employed  in  muny  oountries  as  the  most  expe- 
ditious courier.  The  letters  are  tied  under  its  wing,  it  islet 
loose,  and  in  a  very  short  spnce  retama  to  the  home  it  was 
brought  from,  witti  ita  advices.  This  practice  was  ruuch  in 
vogue  in  the  East ;  and  at  ScanderoDn,tillof  lata  years,  it  vu 
uaed,  on  the  arrival  of  a  ship,  to  give  the  mercliants  at  Aleppo 
a  more  eipeditioiia  notiue  than  oould  be  done  by  any  otW 
means.  In  our  own  country,  these  atrial  measengers  have 
been  employed  for  a  very  singular  purpose,  having  been  let 
loose  at  Tybuni  at  the  moment  the  fatal  oart  was  drawn 
away,  to  notify  to  distant  friends  the  departure  of  the  un- 
happy criminal. 

In  the  East,  the  use  of  these  birds  seenis  to  have  beea 
greatly  improved,  by  having,  if  we  may  use  the  expression, 
relays  of  them  ready  to  sprMid  intelligence  to  aU  parte  of  the 
country ;  thus  it  is  stated  by  Ariosto  (Canto  15),  that  the 
governor  of  Damiata  circulated  the  news  of  the  death  of 
Orrilo.  "As  soon  as  the  oommandant  of  Damiata  heard  that 
Orrilo  was  dead,  he  lot  loose  «  pigeon,  under  whose  wing  he 
had  tied  a  letter.  This  fled  to  Cairo,  from  whence  a  second 
was  despatched  to  another  [:ilace,  as  is  usual ;  so  that,  in  i 
very  few  hours,  all  Egypt  waa  acquainted  with  the  death  of 
Orrilo." 

But  the  simple  use  of  them  was  known  in  very  early  times. 
Anacreon  tells  us(0dei3.)  tha.t  he  conveyed  his  billet-doui  to 
Bathyllus  by  a  dove. 

Tauroathenas  also,  by  means  of  a.  pigeon  he  lind  decked  with 
purple,  sent  advice  to  his  father,  who  lived  in  the  isle  of  JEgina, 
of  hie  victory  m  the  Olympic  games,  on  the  very  day  he  had 
obtained  it.*  And,  at  the  siege  of  Modena,  Hirtius  without, 
and  Brutus  within  the  walls,  kept,  by  the  help  of  pigeons,  a 
constant  correspondence  j  baffing  every  stratagem  of  the 
besieger,  Antony,  to  intercept  their  couriers.     During  Uie 

•  ^Biiim.  I'm-.  HIal.,  lib.  ii.  c  2.  PUny,  Kb,  i.  c.  24,  mjb  that  h««1- 
loiva  have  beea  made  use  offor  the  same  purpose.  Their  r«te  of  fltehl 
hnsbeen  uili mated  at  n  mile  ia  q  oiiTiute  for  ten  hours,  or  000  mile* 


siege  of  Haarlem,  when  that  city  was  reduced  to  the  last  ex- 

tremity,  and  on  the  point  of  opening  its     "'"    "   '" 

formed  to  reheve  it,  and  the  intelligence  w 


tremity,  and  on  the  point  of  opening  its  gates,  a  design  'n 
ixed  to  reheve  it,  and  the  intelligence  was  conveyed  ( 
a  letter  which  was  tied  under  the  wing  of  a  p 


In  the  tiniea  of  the  crusadsa  there  are  many  n 
of  these  birds  of  peace  lieing  employed  in  the  service  of  war : 
Joinville  relates  one  during  the  crusade  of  Saiiti  Louis,  and 
Tasso  another  during  the  siege  of  Jerusalem. 

The  Dutch  variety  is  the  moat  valuable,  a  pair  of  the  beat 
kind  being  worth  trom  hve  to  eight  pounds.  It  is  hghter  than 
the  EngU^  pigeon,  and  4ies  nearly  as  fast  again.  It  proceeds 
at  the  rate  of  60  miles  an  hour,  and  has  been  known  to  com- 
plete a  journey  of  800  miles ;  but  this,  it  is  preauiiied,  is  not 
continuous,  but  assisted  by  occasional  rest.  The  bird  learns 
but  one  lesson  ;  it  may  carry  from  Antwerp  to  London  or  to 
any  other  place,  but  it  will  ouly  pass  between  two  such  plaoes. 
It  evidently  travels  by  sight ;  when  tossed,  it  circles,  then 
rises  in  a  spiral,  obaervea  its  route,  and  darts  off.  It  will  not 
fly  at  night ;  and,  should  the  day  be  foggy,  it  is  delayed,  and 
sometimes  lest. 

Note  55,  p.  412. — Obiois  op  Popclar  Cskemosies. 

The  soothsayers  attributed  many  mystic  properties  to  the 
coral ;  and  it  v^aa  behoved  to  be  ca|>able  of  giving  protection 
against  the  influence  of  Jivil  Eyn :  it  was  even  aupposed  that 
coral  would  drive  away  devils  and  evil  spirits  ;  hence  arose  the 
custom  of  wearing  amulets  composed  of  it  around  the  neck, 
and  of  making  crowns  of  it.  Riny  and  DiosooriUea  aje  very 
loud  in  the  praises  of  the  medicinal  properties  of  this  sub- 
stance  ;  and  Paraoelsus  says  that  it  should  bo  worn  round  the 
necks  of  infants,  as  an  admirable  preservative  against  fits, 
sorcery,  charms,  and  even  ag^nst  poison.  It  is  a  curious  oir- 
cumstanOB  that  the  same  superstitious  belief  should  exist 
among  the  negroes  of  the  West  Indies,  who  aiffii-m  that  the 
coloui'  of  coral  ia  always  affected  by  the  state  of  health  of  the 
wearer,  it  becoming  pder  in  disease.  In  Sicily  it  is  also  com- 
monly worn  as  an  amnlet  by  persons  of  all  ranks  :  as  a  security 
against  an  evil  tye,  a  small  twisted  piece,  somewhat  reaembhng 
a  horn,  is  worn  at  the  watch-chain,  under  the  name  of  Biton 
Fort  ana,  and  is  oocaaionaUy  pointed  at  those  who  are  supposed 
to  entertain  evil  intention.  His  late  Siolian  Majesty  was  cele- 
brated for  his  &ith  in,  and  frequent  use  of,  the  buoii  /t/rhina. 
— But  to  return  to  the  coral  usually  suspended  around  the 
necks  of  children  in  our  own  country.  In  addition  to  the 
supposed  virtues  of  the  coral,  it  may  be  remarked  that  silver 
bells  are  usually  attached  to  it,  which  are  generally  regarded 
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as  mere  accompunimeiits  to  amuse  tbu  child  hy  their  jingle  i 
but  the  fact  is,  that  ttuy  have  a  difi'erent  origin,  having  been 
designed  to  frighten  awaj  evil  spiiits.  For  the  same  super- 
stitiouB  c>liject  were  bells  introduced  into  our  churches  aa  a 
species  of  charm  against  storms  and  thunder  and  the  assaults 
of  SataD. 

In  farther  illustration  of  the  truth  that  a  custom  lias  fre- 
quently  survived  the  tradition  of  its  origin,  it  may  be  here 
observed,  that  the  common  practice  of  persons  who  are  unable 
to  write,  maldiig  their  mark  or  cnm,  is  derived  from  our  Sakson 
anceatora,  who  affixed  the  sign  of  the  oroaa  en  a  signature  to  a 
deed,  whether  thev  oould  write  or  not.  Several  charters  still 
remain,  to  which  kings  and  persons  of  great  eminenoe  affix 
"  Siynum  Orucis  manu  propria  pro  ignorantiu  Uteraram." 
Hence  is  derived  the  eijireasion  of  lignir^  instead  of  tub- 
Kribiiiij  a  paper. 

Note  56,  p.  420.— Ikvbntios  or  THE  Game  OF  Chess. 

Alphesadi,  an  Arabian  writer,  quoted  by  Montucla  in  hia 
'  Histoire  des  Mathfimatiques,'  eipreasiy  mentions  the  inven- 
tioD  of  chess  aa  of  Indian  origin,  and  relates  the  follo%dng  ver; 
curious  Indian  tradition ; — Ardsohir,  king  of  the  Peraiana, 
having  invented  tlie  game  of  JVi'c-!IVuc,  and  being  eiceedin^ly 
vain  of  it,  a  certain  Indian,  named  Sessa,  the  son  of  Daher,  in- 
vented tlie  game  of  chess,  and  presented  hia  chess-board  and 
chea9-men  to  the  UTig  of  the  liidies.  The  sovereign  vas  so 
much  pleased,  that  he  desired  Sessa  to  name  his  reward,  when 
this  man  made  tlie  apparently  modest  request,  that  he  should 
receive  us  a  gift  so  much  com  as  oould  be  estimated  by  begin- 
ning with  one  grain,  and  doubling  as  many  times  as  there 
were  squares  upon  the  chess-boarf,  viz.  64.  The  king  felt 
displeased  at  having  hia  munificence  thus  slighted  by  a  request 
BOhmited  and  so  unworthy  to  bethe  gift  from  royalty ;  but,  aa 
Sessa  remained  firm,  orders  were  given  to  the  chief  miniai«r 
that  he  should  be  satisfied :  when,  however,  the  visir  had  ty 
calculation  asiiertained  the  enormous  quantity  of  com  which 
would  be  required,  he  waited  upon  the  king,  and  with  Bome 
difficulty  convinced  him  6f  the  fact ;  upon  which  the  king  sent 
for  Sessa,  and  said  to  him,  that  he  admired  his  powers  of 
calculation  even  more  than  the  ingenuity  of  the  game  which 
he  had  presented  to  him,  and,  in  respect  to  his  promise  as  to 
the  corn,  he  was  compelled  to  acknowledge  himself  to  be 
insolvent. 

Dr.  Wallis,  the  friend  of  Sir  Isaac  Newton,  and  Bavihan 
Professor  of  O.'sford,  found  that  the  quantity  of  com  would 
be  such  as  to  be  capable  of  forming  a  pyramid,  the  measure- 
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ment  of  which  would  be  nine  English  miles  in  height,  and 
nine  similar  miles  for  each  of  the  four  sides  of  the  base. 
After  this,  Montucla  also  states  some  elaborate  calculations 
made  by  himself,  and  proves,  amongst  other  remarkable  facts, 
that  the  quantity  of  com  in  question  would  cover  162,000 
square  leagues  to  the  depth  of  one  foot,  French  measure, 
which  would  be  at  least  thSree  times  the  extent  of  the  surface 
of  France  as  it  was  about  the  year  1796,  and  which  he  esti- 
mates at  50,000  square  leagues. 

Note  67,  p.  429. — How  to  poise  an  Egg  on  its  End. 

By  smartly  shaking  the  egg,  we  disorganize  its  contents? 
whence  the  neavier  particles  fall  down  ;  and  thus,  by  lowering 
its  centre  of  gravity,  enable  the  egg  to  stand  steadily  on  its 
base. 

Note  58,  p.  429.— The  Magic  Wand. 

From  remote  antiquity  the  rod,  or  wand,  has  been  regarded 
as  the  symbol,  as  well  as  the  agent,  of  magical  power.  Bacchus 
had  his  Thyrsvs, — Hercules  his  club  ;— 3M[ ercury,  when  sent 
on  his  mission  to  ^Eneas  by  Jupiter,  took  especial  care  to  pro- 
vide himself  with  the  essential  instrument  of  power  : — 

"  But  first  he  grasps  within  his  awful  hand 
The  mark  of  sovereign  power — his  Magic  Wand  : 
With  this  he  draws  the  ghosts  from  hollow  graves ; 
With  this  he  seals  in  sleep  the  wakeful  sight. 
And  eyes,  tho'  clos'd  in  death,  restores  to  light." — ^n.  iv. 

Circe  transformed  the  companions  of  Ulvsses  into  swine 
by  "  the  waving  of  her  circling  wand  ;"  and  thus  spake  her 
fabled  son,  Comus,  in  the  "  Mask  "  of  Milton ; — 

"  If  I  but  wave  the  Wand, 
Tour  nerves  are  all  chainM  up  in  alabaster, 
And  you  a  statue,  as  Daphne  was 
Root-bound,  that  fled  Apollo.'* 

And  when  the  Brothers  interposed,  they  failed  to  disen- 
chant the  lady  from  the  chair,  in  consequence  of  having 
neglected  to  secure  the  rod  of  Comus  : — 

"  What  I  have  you  let  the  false  enchanter  'scape? 
0  ye  mistook;  ye  should  have  snatch'd  his  Wand^ 
And  bound  him  fast ;  without  his  Rod  revers'd, 
And  backward  mutters  of  dissevering  power, 
We  cannot  free  the  lady," 

Prospero,  on  abjuring  his  power, — 

**  breaks  his  Staff,' 
And  buries  it  in  certain  fathoms  of  the  earth." 

Ma^QA  was  only  enabled  to  pacify  the  Infernal  deities  by 
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the  "Fatalii  Viiga."  In  later  times  witches  were  supposed  to 
Kpur  to  their  "  Sahbath,"  or  aasembly,  on  a.  magic  rod  or 
broomstick ;  and  nu  conjuror  of  the  preseut  day  would  dan 
to  appear  before  the  audience  without  hia  coujuring-stick. — 
What,  ag^n,  could  Harlequin  achieve  without  his  wand  t  At 
this  very  day,  too,  the  hazel-twig,  or  "  dioiniruj-rod,"  is  b»- 
lieved  by  many  a  Comtah  miner  to  indicate  by  its  movemeiitB 
Uie  locality  of  subterranean  treasureH.  Quitting  the  magical 
history  of  the  rod,  we  find  it  introduced  into  our  civil  institu- 
lious  us  the  embiematic  symbol  of  authority  :  the  naoee  is 
borne  before  magistrates ;  the  verge  i^virga)  is  carrieil  before 

We  now  descend  from  these  exalted  insignia — forgive  ns,ye 
magnates  of  the  bench ! — to  the.barber's  pole.  Many  of  our 
yonngci',  and  perchance  some  of  our  elder  readers,  m&y  not 
DC  aware  Uiat,  before  surgery  assumed  the  dignity  of  a,  a<aenoe, 
the  barber  performed  the  operation  of  "Uttiug  Hood,"  anil 
that  a  city  company  is  still  in  existence  under  the  denomi- 
nation  of  "  Bayber-Svrgeons."  The  pole,  now  rarely  aeen, 
eicept  in  rural  districts  and  suburban  by-ways,  represents 
the  staff  held  in  the  hand  of  the  patient,  and  the  red  libtuid 
cr^ed  iiround  it,  the  tape  by  which  the  arm  was  comprtsaed, 
during  the  operation. 

Note  69,  p.  131. — An  AurrHUEncAi.  Trick. 

This  problem  ia  to  be  found  in  Hutton's  Eocreations,  and 
is  stated  as  follows  : — 

"  A  person  having  in  one  hand  an  fvcn  number  of  sMllings, 
and  in  the  other  an  odd,  to  tell  in  which  hand  he  has  the  even 
number. 

"  Desira  the  person  to  multiply  the  number  in  the  right 
hand  by  any  even  number  whatever,  and  that  in  the  left  hy 
any  odd  number ;  then  bid  him  to  add  together  the  two  pro- 
ducts, and,  if  the  whole  sum  be  odd,  the  even  number  <A 
shillings  will  be  in  the  right  hand,  and  the  odd  number  in  tlie 
left ;  if  the  sum  be  even,  the  contrary  will  bo  the  case.  'By  a 
similar  process,  a  person  having  in  one  hand  a  piece  of  goldt 
and  in  the  other  a  piece  of  silver,  we  can  tell  in  which  huod 
he  holds  the  gold,  and  is  which  the  silver,  For  this  purpose, 
some  value  represented  by  aa  even  number,  such  as  8,  must 
be  assigned  to  the  gold,  and  a  value  represented  by  an  odd 
number,  such  ss  3,  must  be  assigned  to  the  silver ;  after 
which  tiie  operation  is  exactly  the  same  as  la  the  preceding 
example, 

"  To  conceal  the  artifice  better,  it  will  be  sufficient  to  aak 
whether  th"  """"  "f  the  two  products  can  be  halved  without 
4^t  case,  the  total  will  be  even,  and  iu 
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'^  It  will  be  readily  seen  that  the  pieces,  instead  of  being  in 
the  two  hands  of  the  same  person,  may  be  supposed  to  be  in 
the  hands  of  two  persons,  one  of  whom  has  the  even  number, 
or  piece  of  gold,  and  the  other  the  odd  number,  or  piece  of 
silver.  The  same  operations  may  then  be  performed  in  re- 
gard to  these  two  persons,  as  are  performed  in  regard  to  the 
two  hands  of  the  same  person,  cidling  the  one,  privately,  the 
right,  and  tiie  other  the  left.** 

Note  60,  p.  432. — As  Algebraic  Problem. 

It  is  by  discovering  the  number  of  counters  left  on  the 
board  that  this  trick  is  performed.  By  means  of  a  table  the 
problem  may  be  immediately  solved  ;  but  as  such  a  reference 
would  be  inconvenient,  and,  indeed,  destructive  to  the  magic 
of  the  trick,  a  Latin  verse  is  substituted,  which  may  be  easily 
carried  in  the  memory,  and  will  be  found  to  answer  all  the 

Eurposes  of  a  table.  In  order,  however,  that  the  reader  may 
ecome  thoroughly  acquainted  with  the  machinery  of  the 
trick,  we  shall  explain  it  in  the  words  of  its  author.  The 
problem  is  stated  as  follows  : — **  Three  things  being  privately 
distributed  to  three  persons,  to  guess  that  which  each  has  gotJ*^ 

Let  the  three  things  be  a  ring,  a  shiUing,  and  a  glove.  Call 
the  ring  a,  the  shilling  E,  and  the  glove  i ;  and  in  your  own 
mind  distinguish  the  persons  by  caUing  them  first,  second, 
and  third.  Then  take  twenty-four  counters,  and  give  one  of 
them  to  the  first  person,  two  to  the  second,  and  three  to  the 
third.  Place  the  remaining  eighteen  on  the  table,  and  then 
retire,  that  the  three  persons  may  distribute  among  themselves 
the  three  things  proposed  without  your  observing  them. 
When  the  distribution  has  been  made,  desire  the  person  who 
has  the  ring  to  take  from  the  remaining  eighteen  coimters  as 
many  as  he  has  already,  the  one  who  has  the  shilling  to  take 
twice  as  many  as  he  has  already,  and  the  person  who  has  the 
glove  to  take  four  tines  as  many:  according  to  the  above  sup- 
position, then,  the  first  person  has  taken  one,  the  second  four, 
and  the  third  twelve ;  consequently  one  counter  only  remains 
on  the  table.  When  this  is  done,  you  may  return,  and,  by 
the  number  left,  can  discover  what  thing  each  person  has 
taken,  by  employing  the  following  words : — 

12  3  5  6  7 

Salve        certa      animce      semita       vita        quies. 

To  make  use  of  these  words,  you  must  recollect  that  in  all 
cases  there  can  remain  only  1,  2,  3,  5,  6,  or  7  counters,  and 
never  4.  It  must  likewise  be  observed,  that  each  syllable 
contains  one  of  the  vowels  which  we  have  made  to  represent 
the  things  proposed,  and  that  the  first  syllable  of  each  word 
must  be  consiaered  as  representing  the  first  person,  and  the 
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aecond  sjllftble  the  second.  This  being  oomprHliendBd,  if 
there  remaina  only  one  counter,  jou  inuet  empluy  the  first 
wont,  or  rather  the  first  two  syllables,  Biil-ae,  the  first  of  which, 
that  containing  a,  ahowa  that  the  firet  person  has  the  ring 
reprefwnted  hy  &;  and  the  second  sjUabte,  that  contaiiiiDg  ti, 
shows  tlw,t  the  second  person  haa  the  shilling  represented  by 
E  ;  from  which  you  may  easily  conclude  that  the  third  person 
has  the  glore.  If  two  counters  should  remain,  ^ou  must  take 
the  second  word,  cer-ia,  the  first  sjUahle  of  which,  containing 
B,  will  show  that  the  first  person  has  the  shilling  represented 
by  E  ;  and  the  second  syllable,  containing  a,  will  indicate 
that  the  second  person  has  the  riz^  represented  hj  a,  Iu 
general,  whatever  number  of  counters  remain,  that  word  of  the 
Terse  which  is  pointed  out  by  the  same  number  must  be  em- 
ployed. 

listead  of  the  above  Latin  verse,  the  following  French  one 
might  be  used ; — 

13  3  5  6  7 

Par  fir     VhaT      ''Jadis      devint    si  ifraTui    prinee. 

In  using  the  above  line,  it  must  be  considered  as  consisting 
only  of  sii  words. 

This  problem  might  be  proposed  in  a  mannar  somewhat 
difi^ent,  and  might  be  applied  to  more  than  three  persona. 
Those  of  our  readers  who  may  be  desirous  of  further  iiifonnai- 
tion  on  the  subject  must  consult  Backet  in  the  2Qth  of  his 
'■FroUhties  plaimnUa  rt  lUkctaUes.' 

Note  61,  p.  432.— The  MYSTEaioua  Ladt. 
We  cannot  be  eipected  to  run  through  all  the  categories  of 
the  ingenious  system  of  ciphers  by  which  the  feats  of  thw 
lady  were  performed  ;  but  we  shall  be  able,  by  a  geijeral 
description  of  the  scheme,  aided  by  a  few  examples,  to  con- 
vey such  a  clear  idea  of  its  principles  as  will  even  enable  our 
readers  to  practise  it  on  a  limited  scale,  as  an  occasional 
evening  pastime  ;  beyond  which  it  is  not  desirable  to  tax  the 
mind  for  so  unprofitable  an  object.  It  is  interesting  to  ob- 
serve to  what  an  extent  classification  can  abbreviate  the 
labour  of  thought  and  memory.  By  an  ingenious  arrange- 
ment,  it  will  be  seen  that  any  particular  object  which  the 
lady  may  be  cdled  upon  to  name  can  be  at  once  brought 
witbin  a  very  limited  list,  and  that  her  confederate  vrill  tben 
be  easily  enabled  so  to  frame  his  question  as  to  make  it  indi- 
cate the  required  answer.  The  annexed  table  will  serre  aa  a 
specimen  to  iHustrate  the  process.  It  will  bo  seen  that 
various  objects,  most  hkely  to  become  the  subjects  of  inquiry, 
are  arranged  in  six  distinct  columns,  each  of  miich  is  denoted 
by  a  vowel,  thus  :— KnjtiiBRS  (o) ;  Cards  (e) ;  MOHEY  (i)  ; 
Triskets  (u)  ;  Food  {u)  ;  QciLcriEs,  as  t^doiir,  Jigmt,  &c.  (y). 


NOTES. 


525 


a 

1 

2 
3 
4 
& 

6 

7 

8 

9 

10 

CARDS. 

e 

MONET. 

• 

1 

TRINKETS. 
0 

FOOD. 
U 

QUALITIES  AS 

TO  COLOUR 
AUD  FIQUBE. 

y 

AB 
C  D 
E  P 
G  H 
I  J 

Cluhg. 
Diamonds. 
Hearts. 
Spades. 

Farthing. 
Halfpenny. 
Penny. 
Three  pence. 

Brooch. 

Cardcase. 

Pencil. 

Penknife. 

Pincushion. 

Cod. 

Eel. 

Sole. 

Turbot. 

Whiting. 

Black. 

Blue. 

Brown. 

Green. 

Red. 

K  L 
MN 
0  P 
Q  R 
S   T 

Clubs. 
Diamonds. 
Hearts. 
Spades. 

Four  pence. 

Sixpence. 

Shilling. 

Half-crown. 

Crown. 

Purse. 

Ring. 

Seal. 

Smelling-bottle. 

Thimble. 

Beef. 
Chicken. 
Mutton. 
Pork. 

Veal. 

Yellow. 

White. 

Initials. 

Crest. 

Coat  of  arms. 

U  V 
WX 
Y  Z 

11 
12 
13 

Clubs. 

Diamonds. 

Hearts. 

Half-sovereign. 
Sovereign. 

Tart. 
Pudding. 

By  aid  of  this  arrangement,  the  first  vowel  in  any  short 
word  uttered  by  the  confederate  secretly  points  out  the 
column  in  which  stands  the  object  of  inquiry  :  such  words, 
for  instance,  as  attend — ready — listen — come — hush — yes, 
or  TRY,  will  respectively  indicate  the  desired  column.  This 
first  advance  towards  the  solution  of  the  problem  having 
been  accomplished,  the  next  step  is  to  indicate  the  particular 
object  in  the  column  thus  predicated,  and  this  is  performed 
by  the  initial  letters  of  the  words  addressed  to  the  lady  by 
her  confederate.  For  this  purpose,  the  reader  will,  by  re- 
ference to  the  table,  observe  that  on  its  margin  are  placed 
the  letters  of  the  alphabet,  in  pairs,  which  are  to  be  con- 
sidered  as  equivalents — thai  is  to  say,  the  confederate  is  at 
hberty  to  avail  himself  of  the  one  or  the  other,  in  order  that 
he  may  have  a  wider  range  of  signals  at  his  disposal.  It  will 
also  be  observed  that  these  equivalent  pairs  are  arranged  in 
divisions  of  fives,  which,  by  thus  rendering  them  refbrable  to 
the  thumb  and  fingers  of  the  hand,  will  be  foimd  to  facilitate 
the  comprehension  of  the  question ;  it  will,  besides,  contract 
the  range  over  which  the  mind  has  to  glance  on  the  instant ; 
for  the  lady,  by  knowing  that  all  the  letters  after  i  j  fall  in 
the  second  division,  and  those  after  s  T  in  the  third,  is  at 
once  enabled  to  discard  from  her  consideration  two-thirds  of 
the  Ust. 

We  shall  now  proceed  to  exempKfy  this  explanation  by  a 
reference  to  the  dialogue  introduced  in  the  text  (page  433). 
In  some  instances,  the  questions  themselves  point  out  the 
column,  without  the  necessity  of  caUing  in  the  aid  of  the 
vowel-indication,  as  exemplified  in  questions  1,  2,  3,  4.    With 
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regard  to  the  flftli  question,  it  may  be  asked,  by  what  means 
was  the  yiitcB  of  cluba  indicated  ?  The  reader  is  informed 
that  the  column  of  figures  not  only  indicate  abstract  nuiabers, 
but  any  individual  tsud  in  a  suit.  No.  1,  for  instance,  stands 
for  the  ace,  and  11,  12,  13,  for  knave,  queen,  and  king.  Id 
like  mannBr,  the  first  twelve  figures  ore  used  to  denominate 
the  moctha  of  the  year,  as  in  question  13.  Questions  6,  7, 
and  8  require  the  antecedent  of  a  vowel  to  denota  the 
celunm.  In  the  sixth  question,  for  instance,  the  vowel  i, 
marking  the  third  column,  is  announced  by  tde  exclamation, 
"L'*stent"  while  the  following  word  "Let"  points  out  ijie 
article  in  that  column  to  be  a  fourpenny-piece.  So,  in  the 
seventh  question,  the  word  "  come "  intimates  the  fourth 
column,  while  the  word  "  Pray  "  shows  the  article  in  question 
to  be  a  seid.  In  question  9  the  vowel  is  not  retjuired,  be- 
cause the  column  containing  articles  of  food  is  indicated  bj 
the  question;   the  initial  B — Begin— points  out  cod.       In 

auestion  12  the  vowel  is  again  required,  and,  accordindy, 
ae  word  "  now  "  is  used  to  signify  the  fourth  column.  The 
word  "  Mention  "  specifies  a  ring. 

The  scheme  we  have  endeavoured  to  explain  implies  the 
necessity  of  the  one  who  puts  the  queations,  as  well  as  the 
other  who  is  to  answer  them,  having  their  table  by  heart ; 
but  this  is  hx  from  difficult,  unless,  indeed,  it  be  extended  to 
a  great  number  of  coltinms.  The  telegraphic  letters,  aa  we 
have  shown,  may  be  readilv  remerobsred  ;  then  the  suits  of 
cards  are  alphabetical — the  series  of  money  according  to 
value — the  trmkets,  again,  alphabetical,  as  wcU  as  the  di&rent 
articles  of  food — and  the  qimUties  as  to  colour  and  figure  ; 
while  the  figures  un  seals  are  arranged  according  to  their 
ascending  compleiity,  as  initials,  crests,  and  coats-of-anna. 
With  such  assistaace  the  succesaiou  of  the  different  articles 
in  eaob  column  is  readily  learnt,  and  easily  remembered. 

But^  however  extensive  a  table  may  be,  it  is  impoaaibla  to 
provide  for  every  article  that  may  be  submitted  for  trial ;  laaaj 
ofwhicharefrequently  of  a  singular  nature,  with  a  view  to  em- 
barrass the  performer.  Our  fifteenth  question  was  introduced 
for  the  purpose  of  showing  how  tlio  difficulty  is  to  be  en- 
countered. The  confederate,  in  such  a  case,  has  no  other 
resource  than  to  spoil  the  word  by  initia)  letters.  This  waa 
accomplished  in  the  question  alluded  to  by  a  number  of 
words  in  the  form  of  on  unpremeditated  interjection ;  any 
other  form  of  conversation  or  remonstrance  between  the 
confederate  and  the  party  may,  however,  be  readily  adopted. 
Let  the  reader  refer  to  the  words  employed  in  our  fifteenth 
question,  and  he  will  x>Brceive  that  the  word  squiBBKI. 
was  communicated  to  the  lady  without  difficulty,  thus : — 
Somewhat  Quaint.    It's  Kemarkably  Reheved.    Every  Line. 


It  is  soareelv  Becessary  to  inform  the  reader  that  the  gar- 
ment, restored  to  its  wtutenesB  by  the  action  of  fire,  waa  an 
moombuBtible  cloth  raamifactured  out  of  the  fibres  of  the 
Asbestos,  a  mineral  usuallj  found  in  serpentine  rocks,  and 
which  the  anoienta  employed  for  the  purpose  of  wrapping 
round  the  bodies  of  the  dead,  when  exposed  on  the  funend- 
pile. 

The  extraordinary  feats  that  followed  are  to  be  referred  for 
explanation  to  a  peculiar  condition  assumed  by  liquids,  under 
the  action  of  great  heat,  which  has  been  termed  "  splicroidal," 
and  which  we  shall  hope  to  render  intelligihle  to  our  vcaders. 

Take  a  silver  or  metaUic  spoon,  heat  it  to  redness,  or  a  little 
below  that  point,  over  a  spirit-lamp,  and  in  that  state  let 
some  water  be  dropped  into  it;  you  will  then  observe  that, 
ioBtead  of  at  once  passing  off  in  steam,  it  will  float  on  the 
heated  metal  in  a  globular  form  ;  the  fact  ia,  that  the  water 
cannot  come  into  actual  contact  with  the  heated  surface, 
since  it  ia  separated  from  it  by  an  unconductiug  layer  of 
highly  elastic  steam,  generated  on  the  first  impulse,  and 
wluch  is  sufficient  to  support  the  water  in  a  globular  form  ; 
but  no  sooner  is  the  lamp  withdrawn,  than  the  temperature 
falls  to  a  certain  point,  at  which  contact  takes  place,  and  the 
water  poaaes  off  in  the  state  of  steam  :  now,  a  Uquid  under 
such  on^cumsiances  is  said  to  be  in  a  "spkeraidul  state," 

It  is  a  happy  circumstance  that  philosophical  phenomena, 
apparently  of  a  moat  recondite  character,  may  be  frequently 
understood  by  an  attentive  observation  of  the  most  ordinary 
ciroumatances  :  a  red-hot  cinder,  falling  upon  water,  swims 
upon  its  surface  for  some  seconds,  and  then  sinks  with  a 
hissinK  sound,  and  the  sudden  irruption  of  steam.  In  this 
case  the  heated  body  waa  isolated  by  a  layer  of  steam,  as 
long  as  it  retained  a  sufficiently  high  temperature  to  sustain 
the  spheroidal  condition.  Again,  who  nas  not  observed 
water,  when  accidentally  dropped  upon  the  heated  bars  or 
hobs  of  the  grate,  run  along  Uke  globules  of  quickaUver  I 
although  it  may  not  be  equally  well  known  that,  if  such 
^obules  be  smartly  struck  with  a  hammer,  the  water,  being 
thus  suddenly  and  violently  brought  into  contact  with  the 
hot  iron,  instantly  flies  off  in  the  state  of  steam,  and  affords  a 
striking  proof  of  the  theory  of  spheroidal  action.  With  the 
knowledge  of  these  facts,  let  us  see  whether  we  cannot 
satisfactorily  explain  the  apparent  miracles  of  the  "Firb 

OfiDKAl." 

We  are  indebted  to  M..  Bouti^y  for  a  philosophical  expla- 
nation of  the  immunity  fexpenenoed  on  passing  the  hand 
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through  melted  lead  or  copper ;  this  momentary  incombusti- 
bility is  to  be  attributed  to  the  moisture  of  the  skin  passing 
into  the  spheroidal  state.     "  No  particular  precautions,"  says 
he,  "  appear  necessary  to  prevent  the  disorganizing  action  of 
the  incandescent  matter,  except  to  dismiss  all  fear,  and  to 
make  the  experiment  with  confidence.    The  hand  should  be 
passed    with    a   moderated   rapidity,  and  with  steadiness, 
through  the    metal;  otherwise,  by  a  jerking    or    hurried 
motion,  the  repulsive  force  which  exists  in  the  incandescent 
body  might  be  overcome  and  the  contact  with  the  skin  take 
place.    The  experiment,"  he  adds,  "although  dangerous  in 
appearance,  is  almost  insignificant  in  reality."     We  have 
given  the  explanation  in  the  words  of  M.  Boutigny ;  we 
will  now  divest  it  of  its  technical  phraseology,  and  state 
that  the  hand,  when  sufficiently  moist,  is,  on  ite  immersion, 
invested,  as  it  were,  with  a  jacket  of  steam,  which  protects  it 
during  its  short  and  rapid  passage  through  the   burning 
metal.    M.  Boutigny,  however,  ad(&,  and  we  think  wisely, 
that,  although  the  involuntary  dread  that  one  feels  on  facing 
these  masses  of  hquid  fire  almost  always  puts  the  body  into 
that  state  of  moisture  so  necessarjr  to  safety  and  success, 
still  certain  precautions  may  be  advisable.  "  I  rub  my  hands," 
says  he,  "  with  soap,  so  as  to  give  them  a  polished  surface  ; 
then,  at  the  moment  of  making  the  experiment^  I  dip  my 
hand  into  water  containing  some  sal  ammoniac,  and,  default 
of  that,  into  pure  water."    In  short,  he  takes  care  that  his 
hand  shall  have  an  evaporable  surface ;  but,  with  all  these 
precautions,  we  strongly  advise  our  readers  to  be  satisfied  by 
seeing,  without  performing,  the  experiment. 

The  extraordinary  experiment  of  freezing  water,  or  even 
quicksilver,  in  a  red-hot  crucible,  loses  all  its  mystery  when 
the  principles  of  science  are  brought  to  bear  upon  the  pro- 
cess. Mr.  Faraday  exhibited  the  freezing  of  quicksilver,  by 
first  introducing  into  the  incandescent  crucible  some  ether, 
and  then  a  portion  of  soHd  carbonic  acid ;  after  these  had 
passed  into  a  spheroidal  state,  he  dipped  into  it  a  small 
metal  spoon,  containing  about  four  himdred  grains  of  quick- 
silver, and  in  less  than  three  seconds  it  was  frozen. 

Water  may  be  thus  frozen  by  the  aid  of  sulphurous  acid ; 
and  the  ice  so  produced  may  be  made  to  inflame  by  the  con- 
tact of  a  grain  or  two  of  potassium. 
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•,•  T**  Strm4  a«j  TMM  FoiuiiH  maji  In  had  mfwrofcij',  H«,  hkJI, 

BROOKE'S  (SiH  Jakes)  Jotimala  of  ETeni«  Itt  Borneo,  including 

tho  £ipuritl°an  °o(  H.M°S.  Irla.     By   Cjift,   Uodsbt  Mir«oy,  B.H. 
Plates.    aVnlB.8»G.    3!s. 
BUBBLES  FROM  THE  BRUNNEN  OF  NASSAU.    By  an  Old 


USTOF  WOEES 


BUXBTBTS  (C.J.7.)  JounloraBcadcBeeafttiheG^ieorGooi 


BITSYAS  (Jobs)  aad  Oiirer  CromweD.    Sdeei  Bio^nphia;.   Bj 
SocnBT.    FostSvo.  Si.  ML 


BUBGHERSffS  (Lo»)  Memoir  of  the  OpentinM  €fi  tihe  Allied 

latter  eai  of  1813-14.    8v«.    Hjl  ^ 

Biriy  rampaignit  of  the  Dnkc  of  WrfKwgtnn  m 

PortagBlad^iiB.    »ro.    8iL«L 

BUBN^  (Lixrr.-CoL.)  XstbI  and  MUHaiy  Teehnkal  IMctMMiaijof 
the  Frenek  Lsaguge.  Frendi  mad  Engljak— EngiiBh  aad  French. 
Ciwb.8to.    15c 

BUBXES*  (Sim  Almtatpke)  Joomej  to  and  Residence  in  the  Ciij 

ofCabooL    SeeorndFUtim     Plato.    »ro.    ISi. 


BUSKS'   (Bonn),   Life.      Bt  Johs  Gaaom  Lockhaxz.      FM 

Fcap.8TO.    S». 


BURR'S  (G.  D.)  Instrnctions  in  Pnetieal  Snrreying,  Topogiar 
plueal  Plan-dnwin^  and  on  aketddng  gnmnd  without  Instznmaits. 
Seamd  EdUiom.    Woodeota.    PwtSro.    7«.6dL 

BUXTOX^  (Sis  Fowkll)  Memoin.  With  SdectioDS  from  his 
Corraspondenee.  B7  fais  Son.  Fomrik  Kilitiem.  Pntrait.  8TOLlfit.:cr 
Cket^£ditiom,iemOj8t,6d. 

BYBON'S  (Lord)  Life  and  Letters.    Bj  Thoxas  Mocks.     Plates. 

6  Vols.    Fcap.    8to.    18«. 

(Complete   in    One    Tolnme. 

PortraitB.    Royal  8to.    12*. 

Poetical  Works.     Phites.    10  Vols.    Pcap.  8vo.     30& 

Complete  in  One  Yolnme.     Portiait 


Boyal  8vo.    12*. 


Poetical  Works.    8  Vols.  24mo.    20».  sewed,  or 


24*.  cloth.    The  Worka  are  sold  separately  as  follows  :— 

ChUde  Harold. 
Dramas,  2  Vols. 
Tales  and  Poems. 


Miscellanies,  2  Vols. 
Beppo  and  Don  Joan. 
2  Vols. 


Childe  Harold's  Pilgrimage.    With  Portrait  of  Ada.  and 

80  Vignettes.    Crown  8vo.    10*.  W. 

BUTTMAN'S  LEXILOGUS ;    or,  a  Critical  Examination  of  the 

Meaning  and  Etymology  of  nmneroos  Greek  Woids  and  Passaces. 
tatended  principally  for  Homer  and  Hesiod.  Translated,  and  editediHttt 
Explanatory  Notes  and  copious  Indexes,  by  Rkv.  J.  R.  Fmhlam. 
Thtrd  EdUton.  8vo.  14*. 

Catalogue  of  Irregnlar  Greek  Verbs ;    With  all  the 

Tenses  extantr-their  Formation,  Meaning,  and  Usage,  accompanied  br 
«n  Index.  Translated,  with  Notes,  by  Rkv.  J.  R.  FiSHLAuT^Sowrf 
EcMton.    8vo.  78.  Qd. 
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i«d  Scries.    Fnji 


Ueatli  of  Lord  Eldon,  in  1S3B.    3  Volt.  Svo.  SDg. 
Lives  of  the  Chief  Justicea  of  England.    From  the 


of  the  British  Pools.  With  Bio- 
IshPiielry.  Ttird 
idVlgnetts.  Koyal 

Short  Lives  of  the  British  Poets.    With  an  Essay 


gnphlGSI  sDd  Critics)  Notlcei,  snd  an  Esur  on  En| 
smUm.   Beviaod  by  PuTts  CuBBiBQHia.  Portrait  i 


OAREME'S    FRENCH    COOKEKT.      Translated  by  W.   Hau- 

CABMICHAEL'3  (A.  N.)  Greek  Verba.  Their  Formatloni, 
IrrcguIaritieB,  and  Defects,    Second  Sdilion.    I'oat  Svo.    Ss.  Bit 

CARNARVON'S  (Lord)  Portngal,  Gallicia,  and  the  Basque 
Frovlccsa.    Froin    Niit«a  made  during  a  Jouniey  In  UioHa  Countries. 


CHAEMED  ROE  (Thb)  ;  or.  The  Story  of  the  Little  Brother  and 
Sister.    With  IlJuatrslions.    By  Otto  Spbcktkb.    Itoo.  Bi. 

CLARENDON"  GALLERY  (The)  ;  or.  Lives  of  the  Friends  and 
CQnIsiTiForarieE  of  the  Lord  Cta-ancelior  ClareDdon,  liluBCmUve  of  For- 

CaUlogue  of  Itae  Pictures,  and  an  AccoDnt  of  tbe  Origin  of  the  CoUection. 
Bj  Lady  Tbibkba  LBWia.    Porlraita.   BVela.Svo.    42.. 
CLARK  (Sib  Jaues)  On  the  Sanative  Inflneoce  of  Climate,  with  an 
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CLIVERS   (Thh  Oebat  Lohd)   Life.     By  Est.  G.  K.  Olbio,  UJL 
COLERIDGE  (SiMCEL  Tatlor)  Specimens  of    his    Tttble-T»lk. 

J-uurrt  Sd'lim.    Portrait.    Pcsp.  Svo.    Bi. 
(HsHEt   Hblbob)     IntroduetioDB  to  the  Study  of 

Uia  QroBk  Clauic  Poetj.    Tkird  EHIian.    Fmp,  8vo.  61.  Bd. 
COLONIAL  LIBEART.     [9bb  Home  and  Colonial  Librarj.] 
COMBER'S    (Dean)    Friendlj    and    Seasonable    Advica    to   tiis 

RomAnCuluilicBDrEDKUnd.   edited,  with  r  Pretiice  aud  Nnl«a,b7BBT. 

COMMERCIAL  TARIFFS  (Th«)  OF  ALL  COUNTRIEa  Col- 
loclod  by  tlia  I'niMtiui  Goyenmieol.  Translated  carefully  inw  EngUjb 
Moo«ja.    EdiiBd  bj  C.  N.  NsWDBBirs,  K-f.    8yd. 

CONDU'S  (Loris   Prwok)  Life,  aurnomed  the  Great.       By  Lou 


CBABBE'3  (Set.  Oborqb)  Life  and  Letten.    ByliiBSoir.     Portiut, 

Feap.Bvo.    3<. 

Life  and  Poetical  Works.  Plates.  8  "Vols.  Fcap.  8to.  S4ft 

■  ■  - Complete  in  One  Toloine. 

Portrait  md  Vlgnetlfl.  RajH  8vo.  10..  SA 
CUMMINO'S  (R.  Qobbob)  Fi»e  Tears  of  a  Hanter's  Life  in  the  Ar 

Inlarior  of  South  AlMc«.    With  Anetdoloa  nf  tha  Chaea  In  hontiliE  tl« 

Wild  Beuli  uf  tha  Deierta  nnd  Prirests.    TAird  Ediliou.  With  WDo£tlM. 


liognplilcal    NoOco  of  11 


Iho  Origin 

— ■   (Pbtkr)  London — Past  and  Preaent.    A  Handr 

boolt  la  Iha  AnlLnuitlea,  CurtuslUei,  ChurolicB,  Works  of  Art,  " 
BuUdinga,  add  Pint™  flmnectod  irith  liitaraatlng  uid  hlalorlial 

Modem    London.      A    eompleto   Guide   fi» 

VUltors  to  cbe  Metnpalis,    Hap.    Idmo.    &i. 
Environs  of  London.    Including-  a  circle  of  30 

""d^R™?^  p*  '"'"''*■    "'"'  '^'"'*  '"''  '^'"'"'*""  *T  Bail,-Bcj»d,- 
Wratminater   Abbey.      Its  Art,  Acchitectnw, 

and  ABSodiliona.    Woodcols.    Fc— i^"     '- 


PUBLISHED  BY  MR.  MURRAY. 


CEOKEE'3  (BiOBt  Hom.  J.  W.)  Progreaaive  Qeograpby  for  CbUdren. 

Ibura  Siilian.    tBmD.    ll.  M.  , 

Storiea   for   Children  Selected    from   the  History  of 


— Uamoira  of  the  Reign  of  George  the  Second,  from  his 

CROMWELL   (Olifeb)  and  John  Bun^an.      Select  BiograpMeg. 

Ily«0Blim60l,-TBBV.    POStBto.    ii.ed. 

DARWIN'S  (CniRiis)  Journal   of  Eeaearehag  into  the  Walnral 


DAVY'S  (Sir  Hhhpbut)  Coneolations  in  Travel;  or.  Last  Days 

of  •  PhJlowphor.    FiJUi  EdiiUm.    Woodmts,    Fcip.Svo.    6j. 
Salmonift;  or,  Daja  of  Fly  Fiahing-.   With  gome  Account 


DBVEEEDX'S  fHoH.  Cii-r.,  E.N.)  Lives  and  Letters  of  the  Levereui 
EbtIh  of  EWi,  In  tbe  Rqigna  of  Ellzabrth,  Jani<ie  I,,  and  ChnrleB  I- 
1S40— 1640.    Chl^  fiDm  unpulillthea  dMumonn.    PorlraltB.    a  Vols. 

DB  TEKE'S    '(Ani 


DODGSON'B  (Ehv.  C.)  ControTeray  of  Futh;  or,  Advice  f«  Candi- 
dateu  for  llolf  Orders.  ConUinlng  ui  Aaalfala  nnd  ExpoBmnti  of  the 
Argument  by  whicli  Uie  Calhulle  InwrjiraMUon  of  the  BiptismaJ  Bervliei 

DOQ-BREAKINQ ;  the  Mont  Expeditions,  Certain,  and  Easy 
Motliod,  whether  emt  f  loellcnce  or  only  medltmritr  be  required.  Bv 
LiBDT.-Coi..  HD-reHIKBON.  Smmd  Ediiirm.  Woodcuts.  Fcp.Bvo.  Tf.M. 

DOMESTIC  MODERN  COOKERY.  Founded  on  Principles  of 
Ecunomy  and  Pnctical  Knowledge,  nod  ulapled  lot  PrlvKla  Funlliu. 
AlfKuBdiH^.    BYiLADT.    Wuudcuu.    Fcnp.  8vo,    ej. 

DOUGLAS'S  (GmsHRii  Sib  Howard)  Treatiae  on  Improved 
Gnonsrv :  nltti  DeKrtptlani  of  tlie  New  Gim9  Inoiidnwd  Mnce  ilifl  Wnc. 
JWrdaiiluBi,  reuiW.    Plalea,    Bvo.    21i, 

Treatise  on  the  Prinaiple  and  Constmction  of  Militaiy 

Bridgei,  Bdd  Ibe  Fauiiige  of  Klven  Id  Military  Operal^DDS.    Third 
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DEINKWATEE'S    (John)    HiRtory  of    the  Siepe    of    Gibraltu. 

1JTB-I7e8,    WIUj  n  ni>scripaori  «nd  AocaoDt  of  tli«l  Gwrfson  fiom  Ihi 

Ewlteatl'priods.    PmiSto,   Bj.M, 
DEUMMOND'8  (Hbmbt)  Abiitraot  Principles  of  Revealed  ReUgion. 

DUDLEY'S  (Bakl  or)   Letters  to  the  iale   Bishop  of   Llandaf. 

Stoma  Ediliim.    Pnrtmlt.    8td,   tOj.  ed, 
DUBHAM'S  (Adbirai  Sia  Phiup)  Kftval  Life  and  Serrioes.    Bj 

DYER'S  (Thosas  H.)  Life  and  Letters  of  John  CaXrin.     Compiled 

ftflm  siithenUc  Bourcoa.    Portrait.    Bto.    lOi. 
BASTLAKB   (SmCHiELBs)    The  Schools   of  Painting   in   Italy, 

Firm.  IhB  ^-flisj.!  TLmwi!.    Fnm  the  G«mnn  of  Kdoi.eb.       E<littd,lrilh 
itmledirtUi  100  EDgraviiiga  &oia  Iha  Old 
iis. 
}  the  Literature  of  the  Fine  Art«. 

EDWARDS'  (W.  H.)  Voyage  up  the  River  Amazon,  lacluding  k 

Visit  WPura.    PoBtSvo.  Hi.ed. 
EQEETON'S  (Hon.  Capt.  Fhancis)  Journal  of  a  Winter's  Tonr  in 

Indlil  wlttiaVl»CttoNep«ol.    Wondmls.    S  Vols,  pom  8to.    18t. 
ELDON'S  (Lo. 


ELLESMBRE'S    (Lord)    Two    Sieges    of  Vienna  by  tlie   TuA*. 

TrensUled  fruni  UiB  OonnsD.    Poalflvo.   Si.M. 
Beeond    Campaign  of  Radetzkj   in    Piedmont. 

PoatB%-D.    fis?ft;™""     "  """  ""*      ""°      "    ™°"- 
Life  and  Character  of  the  Duke  of  Wellington ; 

Campaign  of  1812  in  Russia,  from  the  German 

0/ OenErHl  Citl  Von  ClauMiritii.    Mnp.    Sro.    10..  BA 

ELPHIUSTONE'S  (Hon.  MonNiBinAHT)  History  of  India— the 
lllodoo  wd  HHlionitaedan  Periods.    ThlrdEaUim.   Msp.  Bvo.   ISt. 

ENGLAND  (H:sioRT  or)  From  the  Peace  of  Dtreiht  to  the  Peace 
nrvenAilleB,  1713— 83.  ByLoBDUAEOK.  Post  Bvo.  Sf.uitcb,  {A  reimm 


XiK  fiHIion.    Wooden! 

As  II  js :  Souial,   Political,   and  Industrial,   in  the 


.,  R.N.)  Journal  of  a  Cruias  among  the  Islands 
iTadfic.    Pistes.    Sto. 

Be  of  Trarellere 


I    ESS 

''       V.9S 
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TfiB'S  (BisBop  or)  Letter  to  the  AichbiBhop  of  Canterbury  on 

tlie  GorhtuD  Caw.    SWh  EdilKin.    Stq.    3i,&1. 
Paatoral  Letter  to  his  Clergy  on  the  Present  Stele  of 

the  CbTircb(ieBlJ.    Sism  XtUlim.    Sto.  49. 

—  Diocesan  Synod  (The  Acts  of),  held  in  the  Cathedral 
Church  of  Eieter.  By  the  Bishop  of  Emteb,  on  Juhb  2Bth,  Mth,  mid 
Klh,18M.    IKirdSdilim.    Bto.    Si.M. 

Letter  to  the  Dean  of  Eieter  on  ConfCBsion  and  AbBp- 

■  Letters  to  the  lata  Charles  Bntler,  on  the  Theologieal 

Evidence  of  Dr.  t>(7]e.    Second  fUilion.    6to.  '  lb. 

SennonB.    Preached  during  the  Visitation  of  the  Bishop 

of  Elder  in  IMS.    Published  hy  Keqneat.    Itoo.    6i. 


FAMILY  RECEIPT-BOOK.     A  Collection  of  a  Thousand  Valnabls 


MailM.    PlatiB.    ■ 
LOWS'  {S™  Ch* 

more  piirUcu1ul]>  I 

8yo.    9i. 
FEEGUSON'S  (Hobbei,  M,D.)  EsBays  on  the  Diaeaaea  of  ITonien, 

FHrtl.PuerpemlFever,    PobIBtd.  Si.Ol, 
PERGUSSON'S    (JiUKB)    Polaoea     of    Nineyeh    and    Persepolis 

Beotored ;  »n  Ensar  on    Aneleot  Aeij-naa  iDd  Peraiin  ArehllBcture. 

■Wtlh  4i  Woodcuts.    8yo.    ia». 

Peril  of  Portamonth ;  or  French  Fleets  and  English 

Illustrated    Handbook    of  Architecture. 

Going  a  Concise  and  Popular  Account  of  the  DirT'rent  etyica  prevall- 
IDB  in  111)  Ages  and  CounlrlBB  in  the  World.  With  a  Deaoriptlon  of 
the  most  romukablellilUaingB.    With  lUutrationa.  gvo.  ialAsAui. 
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PEUERBACB'S  Bemarkable  Qsnann  Crimos  and  Tmls.     TraiiB- 
FI3HEE'S  (Rkt.  Geofob)  ElementB  of  Geometry,  for  tha  Use  of 

SchDola.    TMrdEdilim.    IBma.   3a.    {FatlUied  bg  order  of  tha  JimiraUg.) 

. Firat  Principles  of  Algebra,  for  lie  Uba  of  Schools. 

Third  Eiilhn.    ISmu.    3>. 

FISHLAKE'S  (Iter.  J.  R.)  Translationof  Bnttman'aLeiilognB;  A 

Words  Slid  PK3s&geB,  latGndBil  pr:ncipi.U)-  for  Homer  and  Ueilod.    With 
ExpUtiACufy  Not£a  aad  Coptuua  ludexu.    Third  Edition-    Btd.    14i, 

TraDBlation  of  Buttman's   Catalogue  of  IrreguUr 

Oreeli  Verba;  with  Blllba  Taruaa  Ailant— [beir  FonnBtian,  Heanlng, 

FLOWER    QARDEir   (The).       An    Essay  reprinted    from    the 


Gathorings  from  Spain.    Post  Svo.    6«. 

FORSYTH'S  (WtLitiK)  Horteasius,  or  the  Advocate :  an  Hiatorioal 

FORTUNE'S  (Riibkut)  TeaCountriesof  India  and  China;  with  some 
Accomit  of  tliB  Britihb  Tra  PImUUqiis  in  the  North-weal  Pnirinom. 

FRANCE  {HisTOBT  of}.  FromtheConqaestbytheGaulatotheDeath 
orLauisHhilippe.  BrUra,UMtKH»i.A'm£L;;iiWW»]dcm9.1!nio.7*.Bd. 

FRENCH  (Tna)  in  Algiers;  The  Soldier  of  the  Foreign  Legion — 
tai  Ihe  Prlaonera  „S  Abd-el-Kadir.    TranalBtod  hy  Ladj  Ddpf  Oobdos. 

GEOGRAPHICAL  (Thb)  Journal.    Published {oceasiooally) by  the 

GERMANY  (History  tir).  From  the  Invasion  by  Marius,  to  the 
BalUe  of  Lotpaic   By  stee.  MiBIHlH.   .Vno  lad  miia!  Edition.  Wood- 

GIBBON'S   (EuwiRo)   Decline  and   Fall  of  the  Roman  Empire. 

Life  and  CorreBpondenoe.    Edited,  with  Notes,  by  the 

GIFFABD'S  (Edwabd)  Short  Viait  to  tho  Ionian  lalande,  Athcm^ 

nndlheMDrea.    V\Mm.    PostBri).  lit. 
~  Deeds  of  Naval  Daring;  or,  Anecdotes  of  the  British 

QILLY'S  (Rot.  Dr.)  Romannt  Version  of  the  Gospel  of  8t  John, 
origliiaJly  in  use  unoag  CbB  old  Waldenaea.  Edltsd  from  Uie  USSn 
with  Notes.    6vo,    Sj.M. 
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GLADSTONE'S   (Riant  Hoh.  W.  E.)  Prajera  arraneed  from   the 

UturiT  forFEmiL]r  Use.    Second  EdilUm.    ISmo:    is.  Bd. 

— TranBlalionof  Farini'a  Hiatory  of  the  Eoman  Stale, 

GLEIG'S  (RKr.  G.  E.)  CampaipiB  0/  the  Britiah  Army  at  Waahing- 

tod  Btid  New  Otleuia.    t^ist  Btd.  Si.  ftf. 
Storj  of  the  Battla  of  Waterloo.    Compiled  from  Public 

Narrative  of  Sir  Robert  Salo'a  Brigade  in  Afghanistan, 

vltb  a.n  Accuimt  of  tbe  Sclinre  and  Dcieqce  of  Jbllslabtia.  Puat  Btu,  2i.  6d. 

■ —  Life  of  Eobert  Lord  Clire.     Post  8vo.     Ss. 

Life  and  Letters  of  General  Sir  Thomas  Mnaro.     Post 

QODLEY'3  (John  Kobgbi)  Letters  from  Amerioa.   2  Tola.    Poet 
GOOCH  (BoBKBT,  M.D.),  Od  the  moet  Importaot  Diseases  peculiar  to 


-  French   in   Algiers.      1.  The  Soldier  of  the  Foreign 


GRANT'S  (Asahkl),  NeatorianB,  or  the  Lost  Tribes;   containing 

Evidence  of  their  Tdsntlly,  thelT  MunnBrs,  OuBtomi,  and  Ccreiaoolei; 

with  SkotcJies  of  TruTsl  In  Anolent  ABajria,  Armenia,  and  Mssopolamlg; 

ud  lUustmtioDB  of  Scriptuie  Ptophecf.   Third  SdilioK.  Fcsp.  Sva,  6>. 
QEENVILLE  AND  STOWE  PAPERS  (Thb)  ;  beintf  the  Private 

CorreapoDdenee  of  Riehard  GrenviUo,  E»ri  Tomple,  and  hla  Brolber, 

Ms.  GaaKvii.M'a'  Diabv  of   IVuiinit,  Evintb,  and  UsmtiaBBD 
LiTTtafl  OF  JUN.UB.    Ediled,  wUh  Soles,  ij  Wiujiii  Jamib  Siuie. 

GREEK  GBAMMAB  FOR  SCHOOLS.    Abridged  from  Matthite, 
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GrHtfuimjtorydowi] .^ 

If  Mmnllum. 

EipadldDn  of  the  AlbciilBDa  aninil  Svrscui 
"■--  " '"■---'-^nta&i  Bi 


Tou.  VII.— viri^Th* 

(iij),«lta3e4).    SMmles  «nd  IhB  aophiata. 
You.  IX.— S.—Fmm  the  Ristontlun  otthe  Dempcruy  at  Atlieiui  down 
to  (be  AnceuioD  of  PhfUp  of  Mundoa  (b.c.  403—369). 
0UIZ0T9  (M.),  CiinB«B  of.  the  SQCBess  of  the  EnglUh  Bevolatioii 
orie4U-lBS8.    Sm.    b.;  orOARipJitfiliM,  tlmo,  li. 

Democracy  itt  France.    Sirth  EdUUm.     8vo.    3s.  BA 

GUEWOOD'S  (Col.)  Deipatohea  of  the  Dnke  of  WslUngton  dnring 

. —  SeleeUona  from  the  Wellingtoa  Despatches 


B  Hnmi)  Popalur  Eaaitys  and  OrationB.     Third 


-  Nugre  Motricce.     Fcap.  8to. 


HALLAM'S  (Hkbry)  ConBtitotional  History  ot  England,  froto  tha 
AHWutDODfllEnrythBgereiilb  talbeDeiUiofGeurgetheBecoDd.  SixA 


-  IntrodncHon  to  the  Literary  History  of  Europe,  during 


HAMILTON'8  (Waitbe)  Facts  to  Asaiat  tlie  Memory  in  various 

Bdenres.    SwJind  iiUiiiin.    Vnf.   Svo.   Bs.  Bd. 
Hindostan,  Qeographicallj,  Slatiatieally,  and  His- 

torically.    Map.    3  Vola,  4U>.    Mi.Sd. 
— (W.J.)   Keaearchea   in  Asia  Minor,   Pontus,  snd 
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